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AMERICAN TRAMWAY PRACTICE. 


THE first outcome of the visit of Mr. A. L. C. Fell, chief 
officer of the L.C.C. tramways, to America in May last has 
been an elaborate report, which has now been issued to the 
public... Mr. Fell inspected the tramways of the leading 
Western Cities of the United States, and Toronto in Canada, 
and has evidertly been impressed by the enterprise mani- 
fested by the promoters in laying down tramways with a 
view to developing new districts, and in running at bigh 
speeds between cities ; but there is nothing new in this. The 
report fails to point out the absence in America of the muni- 
cipal opposition to private enterprise, which is so striking 
a feature of the conditions obtaining in this country. 

Mr. Fell has gathered a number of useful hints for the 
management of the Aldwych-Holborn subway from 
observation of the subway in Boston. Owing to the 
difference in the conditions, the London cars will only seat 
36 passengers, as compared with 60 in the case of the 
Boston cars, and passengers are allowed to stand up in the 
latter, so that the capacity of the Boston subway for tram- 
way passengers will in effect be three times that of the 
London subway. He evidently favours the use of a centre 
door ‘as on the Boston lines and the Metropolitan District 
Railway in London, but unless vastly better results can be 
obtained than on the latter, we doubt whether anyone will 
be found to share this view. 

The schools for drivers which Mr. Fell inspected com- 
pelled his admiration.; it appears that first-class instruction 
is given to the men, and they are periodically re-examined. 
He recommends that a’ similar school be established in 
London, as, in his opinion, the training of the men in many 
cases has not been thorough enough. It is*suggested also 
that conductors be taught the duties of drivers, and paid at 
the same rate wheu fully qualified, at a lower rate when not 
so qualified. That the most efficient training possible should 
be given to the drivers is unquestionable, but that conductors 
trained, but not acting, as drivers should receive the same rate 
of wages strikes us as unreasonable. We have no doubt, 
however, that the County Council will think otherwise. 
Recreation rooms are provided in America for the men, and 
it is stated that similar accommodation is provided in Focss 
plans for the new depots of the L.C.C. 

It is interesting to note that steel-tired wheels are 
“rapidly superseding ” chilled wheels in America, though 
the evidence upon which this conclusion is based is not con- 
vincing, as Buffalo is the only city mentioned as using the 
former extensively. The longer life and greater freedom 
from flats, enabling the cars to run longer without removing 
the wheels for grinding or turning, are the chief reasons 
for preferring steel-tired. wheels ; in Buffalo they last, ou 
the average, 35,000 miles for each turning. 

American tramways have long been noted for their 
extended use of air-brakes ; curiousiy enorgh, tle electr_- 
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magnetic brakes develore1 in this country have not been 
tried there yet. That inadequate brake equipment is the 
rule on British tramways has long been our contention, 
and in this respect the Americans kave much ¢o teach us. 

The trouble due to rail corrugation seems to be very wide- 
spread in America, as it is here. The length of the wave 
appears to depend on the speed, being no less than 31 in. 
on the Boston elevated railway, where the speed is 40 nfp.h: 

Perhaps the most interesting feature of the report is that 
which concerns steam turbines. Mr. Fell states that when 
the first’ portion of the Greenwich power station was designed, 
reliable data as to the capabilities of large steam turbines for 
traction work were not available ; hence the adoption of the 
reciprocating type. He now, however, has no hesitation in 
recommending the committee to adopt steam turbines for 
the second half of the station, and states that the latter will 
contain turbine plant of 20,000 Kw. capacity, instead of 
14,000 kw. of reciprocating plant as originally proposed. 
We expressed our regret, when the engine specifications were 
issued, that this course had not been followed from the 
start ; had it been, the cost of the huge building necessary 
for the vertical-horizontal engines would have been reduced 
to about one-half. As reported elsewhere in this issue, the 
Council has already accepted the recommendation. 

In conclusion, Mr. Fell expresses his confidence in the 
future of the single-phase system for traction, not only on 


railways and light railways, but also on tramways. We. 


need not say that we are with him in this respect also. 








ELSEWHERE we give abstracts of two 


meen - q Papers on cables which were read at the 
Practice,  ™meeting of the Manchester Section of the 


Institution of Electrical Engineers on 
November 28th. Dr. Rhodes’s paper was somewhat 
abstruse, and was consequently not well received by the 
practical Manchester men. We agree with Mr. T. L. Miller's 
protest against the way in which Dr. Rhodes used the term 
“feeder.” As a matter of fact, Dr. Rhodes’s ideal “ feeder” 
was like nothing so much as what we term a “distributor,” 
as-he assumed a gradually decreasing current with a 
maximum value at the generating station. For this reason 
we fear that his formule will not meet with general 


acceptance. 

Mr. Watson’s paper dealt with almost every cable system 
known at present, but it is to be regretted that tle bare- 
copper-in-compound system was not mentioned. Mr. 
Beaver, in his remarks, exploded the theory\that the glaze 
on stoneware -conduits was responsible, through chemical 
action,: for faults on lead-covered cables laid therein. 
His explanation that electrolysis—generally caused, in our 
opinion, by leakage current of the cable system itself rather 
than by stray tramway currents—is the trouble, is un- 
doubtedly correct. His remarks also on cement-lined con- 
duits will be interesting to and appreciated by those 
who have had trouble with vulcanised bitumen and lead- 
covered cables laid in these conduits. 

We must agree with Mr. B. Welbourn in his appreciation 
of ‘armoured cables laid direct in the ground, and many 
well-known engineers hold the opinion that armoured 
cables, treated with suitable preservative compound in 
such a manner that the cable isa perfect solid system in 
itself, will have a very long life even when laid in made 
ground, contrary to Mr. Watson’s opinion. There are 
certainly much greater chances of securing a perfect solid 
system in an armoured cable made in a factory than there 
are with any system which has to be laid solid under the 
‘influences of outside weather conditions. 





The successful result of relaying old rubber cables in asphalt 
troughing is noteworthy, and many~ engineers in towns 
where vulcanised rubber mains have been laid for some 
years, might well consider the adoption of this plan, especi- 
ally with the high prices now ruling for metals. 

The question of earthing and bonding lead-covered cables 
is.still a vexed one. There are many advocates of the system of 
insulating the lead covering bonded throughout, and then 
earthing at a suitable point or points. There has been, and 
is, great difficulty in the accomplishment of this insulating ; 
the system which seems to offer the best solution is 
the asphalt trough. Carefully laid, there is no reason 
why such a system should not be successful. We understand 
that the advisers to the Great Western Railway Co. on the 
electrification of their Hammersmith line specified that the 
high-tension mains were to be laid in asphalt troughing, and 
that the idea of insulating the lead sheath throughout was in 
their mind is proved by the fact that they asked for a 
pressure test to be put on between the outer side of the 
troughing and the lead sheathing. The results of this 
system will be awaited with interest. 





ene THE settlement of the contracts for the 
iar L.B. & 8.C. Railway, to which we referred 
Electrification. 1" our last issue, has aroused a storm of 
protest and invective in the daily Press, 
only slightly modified by the fact that the bulk of the work 
is to be done in this country. An echo of this tempest will 
be found elsewhere in our pages. No one will grudge the 
British Westinghouse Co. the opportunity of stating the 
case as it appears from their side; we would gladly have 
seen the contract go direct to them or to one of the other 
British firms tendering, instead of by the roundabout 
course it has followed. But the main point is that the work 
shall be done in this country, and that will, we believe, be 
the case. 

As regards the reference of Mr. Dunlop to the experience 
of his firm in single-phase traction, our article alluded only 
to the firms tendering. We did not in this phrase include 
the Westinghouse Co. of America. Mr. Dunlop, however, 
assures us that the experience of one of the Westinghouse 
companies is. that of all, and on this basis it must be 
admitted that the British Westinghouse Co. have strong 
claims to consideration. 

No doubt a similar argument will be advanced on behalf 
of the British Thomson-Houston Co., who are associated 
with the A.E.G. in the execution of the present contract ; 
but, apart from experience altogether, the prices offered by 
the A.E.G. were lower, and their guarantees better, than 
those of their competitors. Hence the result recorded. 





Ir was recently urged (at the meeting 
of Electrical Contractors’ Association, 
December 12th, 1905), and has probably 
been previously remarked, that, whereas the gas companies 
are engaged in issuing quantities of pamphlets, leaflet sand 
other matter setting forth the advantages of gas, and, 
incidentally, the disadvantages of electric light, it is difficult 
to obtain similar matter which will show the consumer what 
~there is to say on the other side. The reasons for this are 
probably two—first, the electrical industry feels the 
security of its position, and recognises in these efforts the 
struggles of an almost exhausted competitor ; and secondly, 
the electrical engineer, when he has time to read any of 

these literary efforts, finds in them so much to amuse that 
he is disinclined to take them seriously. Possibly, also, he 
mistrusts the powers of his own imagination to enrich with 
picturesque detail (somewhat prejudiced) an otherwise 
“bald and uninteresting.” statement, after the mammer of 
the eminent Pooh-Bah. In any case, although the gas 
interest is untiring in its shop-window displays and other 
advertisements, the great supply companies, shrinking coyly 


Gas v. 
Electricity. 
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up a side alley, leave such matters very largely to the 
contractors. 

The statements made by the great bulk of advertisements 
relating to clothing, food, patent medicines, or what ‘not, 
receive from the public so much credence as experience 
warrants ; but in the matter of electricity the information of 
the world at large is very limited. It may be said, 
they have the technical papers ; but, does the man in the 
street, contemplating the installation of lighting appliances, 
study technical literature for information ? He is more likely 
to consult the nearest acquaintance in any way connected 
with’ engineering, and any popular literature connected with 
the subject which he may come across. Apparently, the 
gas companies are quite ready with their arguments, while 
the electric. lighting interest merely reproves him for’ his 
ignorance. That the contentions in the pamphlets he receives 
are based on some such premises as the argument that 
because Mr. Jones is 3 ft. shorter than the late Mr. Chang, 
the English race is physically inferior to the Chinese, he 
can hardly be expected to immediately recognise ; he gets 
something put in familiar language, with plenty of financial 
references backed (apparently) by imposing experiments, and, 
if not actually persuaded, his belief in the electric light is 
badly shaken. 

To counteract this, as was suggested at the Electrical Con- 
tractors’ meeting, it would certainly seem sensible for supply 
companies to allow facilities for exhibition purposes to those 
contractors whose showrooms have windows fronting on 
important streets ; and, at the same time, to issue a kind of 
manual, comprising a clear explanation of their own tariffs 
and actual examples, if possible from the district which they 
supply, of. quarterly bills for large or small installations 
working under varying circumstances. 

If you are strong, be merciful, is a good 'maxim, but one 
which should be acted on with discretion. 


nt 


Be Nir THE memorial which has just been pre- 
get my pared for the Chancellor of the Exchequer, 
Laboratory. with a view to obtaining an increased 
grant from the National Physical Labora- 

tory, would probably have been more effective if it could 
have been held back until the questions raised in recent 
discussions concerning that institution were provided with 
satisfactory answers. The facts and arguments are well- 
known. The laboratory has received for capital expenditure 
about one-tenth of the amount spent in Germany on the 
Reichsanstalt, and less than one-fifth of the sum devoted in 
America to the establishment of the Standards Bureau. The 
memorial. complains that the laboratory “is starved, and 
little interest is taken in it.” That it is starved, is only 
partly true ; to say that little interest is taken in it, is wide 
of the mark. For weeks the technical Press, at any rate, 
has been interesting itself in the laboratory, the professional 
and general public have warmly discussed its merits and 
defects, and no fewer than 150 members of the House of 
Commons have signed this memorial of praise and advo- 
cacy for it, to enlist the good services of the new Govern- 
ment. While, however, this considerable interest is 
taken in the National Physical Laboratory, there 
is a corresponding amount of disapproval to .be observed 
in regard to the class of work the Institution is doing, the 
way it is advertised, and the lack of proper appreciation 
which some maintain it exhibits towards the profession of 
engineering and the profession of chemical industry. The 
most important piece of equipment for the National Physical 
Laboratory at the moment would seem to be a clear statement 
of.the class of work it is to undertake. - When that is settled, 
and when direct evidence of the value of the Institution is 
somewhat more pronounced, there should be no difficulty in 
obtaining funds. We sincerely hope that the Lord Chan- 
cellor ‘will accede to the requests of the memorial, for we 
are confident that, notwithstanding the defects to which’ 
attention has “been directed, the ~ merits amply justify 
the expenditure. It seems desirable that the grant 
should ~be ‘accompanied by an official declaration of the 





mind by those who are responsible for its disbursement ; 
these objects are stated explicitly enough in the original 
Blue-book ; but in view of the dissatisfaction which has 
been expressed regarding the manner-in- which the definitions 
have been interpreted, the occasion would. appear to-justify 
an official dictum. for future guidance. Regret must 
necessarily be felt that a national scientific institution’ has 
to be brought within such limitations ; but when there is 
State aid, there must inevitably be State control. By 
advice of this kind, the Chancellor of the Exchequer could 
confer considerable benefit upon the National Physical 
Laboratory. It should be possible so to define the position 
for the future that the good fellowship with the ousted 
professional men may be restored, as is most desirable. 





I] 





THE BRIGHTON CONTRACT-—AND AFTER- 
WARDS. 


By D. N. DUNLOP. 


A NEVER-FAILING source of prickly heat, even to the case- 
hardened commercial man, is the perplexing way in which 
truth gets mixed up with error in most public announce- 
ments (purporting to be bare statements of fact) immediately 
following upon the signing of important contracts. 

Of course, any not altogether disinterested person, lifting 
up his voice on these occasions, runs the risk of being 
designated a “ sore-head.” The temptation in the present 
instance to break away from the customary attitude of 
reserve, and to have a word on the subject, was so great 
that I find myself taking the risk cheerfully, trusting to the 
very openness of my remarks to acquit me of the charge of 
peevishness. Indeed, considering what is now known of 
the stringent terms of this contract, that should be the 
last feeling to take possession of one. 

Kirst of all, everybody is agreed that railway directors 
have a perfect right to allocate their contracts on any 
grounds, and to whomsoever they choose. They are likewise 
entitled to authorise for publication their reasons for assign- 
ing a contract to any particular firm. They commonly do 
this for all who run to read. But when I read in the daily 
Press of last week some of the reasons given for the assign- 
ment of this- contract to the Allgemeine Electricitits 
(esellschaft, I was at first not a little taken aback by their 
simple audacity of mis-statement, even making all allowances 
for journalistie uncertainty in technical matters. My amaze- 
ment was not to end here, however. Later in the week.I 
found these statements repeated in full by my good friends, 
the technical journals. I found them taken as a basis for 
the reasoned argument, deduction and final judgement of 
expert critics ! 

The chief of these erroneous statements, taking on a 
different form for each paper in which -it found repetition, 
was to the effect that the Allgemeine Electricitits Gesell- 
schaft was the only firm tendering which -had experience of 
single-phase traction. In one paper it ran: “any experi- 
ence’; in others “ prolonged experience,” “anything but 
the slightest experience,” “experience under commercial 
conditions,” and so forth. Each of the writers making the 
statement evidently spoke in good faith, and all of them 
offered it as an important factor contributing to explain 
why this contract went to the Allgemeine Electricitits 
Gesellschaft. ; q : P 

Let me give the reader a notion of the temptation to 
correct this statement under which I laboured. In order 
to correct it I had only to refer to the easily available pub- 
lished records. The Allgemeine Electricitiits Gesellschaft’s 
name is publicly associated. with single-phase lines to the 
number, in all, of five. Of. these, three are in operation. 
They are known asthe Spindlersfeld (Berlin), Stubaitalbahn 
(Austrian Tyrol) and’ Borinage (Mons, Belgium) lines. Of 
the other two, the Swedish State Railway.is experimental, 
and the Hamburg City and Inter-Urban is not yet opened. 
But let me,: for the sake of brevity, call it five railways. 
This, therefore, is the experience of the Allgemeine Elec- 
tricitits Gesellschaft, as‘gathered from the published records. 
























1000 





THE. ELECTRICAL REVIEW.  [vol. 57. No. 1,465, Dzcmweur 22, 1905, 





Merely to mention the number of single-phase lines 
standing to the credit of the Westinghouse companies 
throughout the world is at once to enter the region of 
puzzledom as to the origin of the libel upon them. © These 
lines number 16. Nine of them are in operation, and seven 
are in course of construction. (As I write, reports come in 
of several others for which tenders have been accepted.) If 
space permitted, I coutd make a detailed searching com- 
parison between the two firms’ lines in all respects to the 
advantage of the Westinghouse companies ; but I shall confine 
myself to a couple of telling details. The aggregate horse- 
power capacity of Westinghouse {single-phase lines is 52,100 
(not counting contracts of which particulars are as yet un- 
published). The total horse-power capacity given of the 
Allgemeine Electricitiits ; Gesellschaft’s lines is 22,306. 
(This includes 8 x 40 H.P. motors for the Menzel mining 
shaft, and 57 x 3 H.P. compressor motors for the Spindlers- 
feld, Swedish, and Hamburg lines.) The aggregate mileage 
of the Westinghouse lines is over 300; that of the 
Allgemeine Electricitiits Gesellschaft lines 46. The 
Westinghouse companies, therefore, have more than three 
times the number of lines, aggregating in horse-power 
capacity more than double, and in mileage more than six 
times those of. their rivals. So closely in touch are all the 
Westinghouse companies that the experience of any one of 
them in this matter may be taken as the experience of all. 

Whence, then, the mis-statement? To anyone asking 
the question I reply, much in the words of Dr. Johnson: I 
can supply you with the statement, but not with the under- 
standing of it. In short, the matter passes my own under- 
standing altogether. It is, I hope, unique of its kind; and 
having placed it on record I have done with it. Its origin, 
however interesting, is of no more importance than some 
other surprising statements made in connection with this 
contract. As, for example, that the greater part of the 
work for it will be done by an English firm whose record in 
the special branch of single-phase traction is represented by 
the numeral 0. I have no more concern with the reasons 
for these things than I have with, say, the German firm’s 
prices or guarantees. Westinghouse guarantees are based on 
experience under severe commercial conditions, and are, 
therefore, satisfactory in the best sense. 

And, after all, there is ample consolation both for mis-state- 
ments and misunderstandings to be derived from the one 
certain fact before us—namely, that a British railway com- 
pany has at last decided to adopt single-phase traction. 
Whoever installs the system for the Brighton directors, all 
may now cheerfully unite in congratulating them on their 
courage and foresight. 








THE WEEK-END. 
3y H. O. WRAITH, 4.M.LE.E. 


Tr was Saturday, and night, and I had dropped my book 
and sat dozing in a comfortable arm-chair by the fire. It 
occurred to me to go down to the works and see whether the 
repairs to No. 8 condenser had been finished in the power 
house, so I put on my hat and coat and went works-wards. 
I got there to see no lights in the power house, and on 
going inside I stood still to. listen to voices I heard, and 
listening, wondered :— 


* It’s all very well you fellows talking,” said a rythmic, 
rather high-pitched voice, “but I tell you the place would 
get on jolly badly without us governors. We regulate our 
speed to within 8 per cent. momentary and 2} per cent. 
steady increase from full to no load, and that’s better than 
our makers specified for us. And look at what happened 
week before last. I knew one of my springs was cracked, 
and I rattled and shoved the throttle valve up and down for 
a quarter of an hour, but that silly engine driver wouldn’t 
notice, so it had to break, and I fancy that shut you up for 
a bit, old cock.” 

“Qh! it was you, you little beast, was it?” this from 


No. 3 engine. “I thought it was that vapouring mixture 
of oil and dirt and water that comes along and calls itself 
steam.” 

“Yes, I never was in such a funk of motoring in my 
life,” chipped in No. 8 dynamo, “I felt my very brushes 
tingle, but thank goodness Charlie pulled out the main 
switches in time.” 

“ Just you wait till Monday morning,” whistled a voice 
in the top main steam pipe, ‘“‘ when the pipes are nice and 
cold ; I’ll give you vapouring mixture of dirt and oil. Why 
you couldn’t move an inch without me.” 

“Good gracious, why aren’t you safe in your boiler,” said 
the four engines simultaneously, ‘“ you’ve no business out at 
this time of the week.” 

“Tt’s because I can’t keep tight,” whined a voice out- 
side, evidently somewhere above the boilers, “ they’ve ground 
and re-ground me, and last week-end a fitter took me out 
and put me in what he called a lathe, and increased my 
mitre to a quarter of an inch; you can’t expect any self- 
respecting valve of my size to keep all that surface tight, 
but I do my best.” 

“ Pough,” said No. 4, the newest engine, “‘ what do you 
know about surfaces? Look at me, I’ve been running now 
for 5} months, doing 500 horse at 300 revolutions for four 
days and three nights a week, and not one of my bearing 
surfaces have worn five-thousandths of an inch.” 

“Oh ! yes, we know that tale,” said No. 1, “ I’ve heard 
each of you youngsters spin it in turn. I haven’t got any 
of your latest improved piston rings and metallic packing 
and automatic expansion governors, but each one of you 
costs twice as much in repairs as I do. Why, I’ve never 
had any repairs to speak of, except when they had to reline 
my crankshaft on account of the foundation sagging, and 
if you want a treat, look at the surface of my H.P. cylinder 
inside.” 

“Foundation ! bedplate you mean,” said No. 2. “I 
don’t think you can remember what Faulkner ”’—(myself, ye 
gods)—“ said about you and your bowlegged habits, as he 
called it, at the time.”” (I remembered—and regretted.) 

“Tt was nothing to what he said when he came in that 
morning you broke your cross-head gudgeon,” snappéd No. 4 
commutator. “I was being erected, and happened to be 
quite close to the switchboard at the time. The waggy 
piece of that absurd voltmeter was down to 140, and the 
names Faulkner called you I really couldn’t repeat. It’s 
lucky for your mother she wasn’t about, I know that.” 

“That’s it, baby,” said No. 3 armature, “all talk and 
no work is your motto, although your output is nominally 
50 KW. more than ours. No. 1 and I did more apiece in 
the next four days than you’ve ever done in a week, and if 
it hadn’t been for us they would have had to shut down one 
of the shops. Thank goodness that is a disgrace that has 
never come to this power house while I’ve been in it. Whew! 
I never was so hot and dragged in my life as I was during 
those four days, and .they had to grind both of us up 
after it.” 

“Talking about surfaces,” said No. 1 commutator in a 
low musical voice, ‘* you should have seen my surface after 
that. It was like a chain grate.” 

“Tf it was anything like my chain grate after it,” buzzed 
an angry voice from the boiler house, “ it was all shapes and 
sizes, and none of them fitted. I can keep 150 Ib. pres- 
sure to the square inch, and evaporate 6,000 lb. of water 
per hour with ease ; but when it comes to 170 lb. pressure, 
it is more than I am built for, and I’m jolly sure I won't 
do it next time to help you jiggeting giddy-go-rounds out 
of a hole. Why it scorched me nearly to the top of my 
hopper.” 

“Have you ever seen No. 1 break his shunt circuit while 
on the board ?” chortled a hearty voice behind me, which 
made me jump. “I have, and I laughed till I fairly ex- 
ploded and came out ; and that made my worthy friend on 
No. 3 panel come out also. It was a mess; No. 1 looked 
rather like a catherine y 

“None of your.jaw, stupid,” said the frame of No. 1 in 
a threatening manner. “It was that rotten old-fashioned 
cable connector came loose. Thank goodness they have put 
my bobbin ends into proper terminals since.” 

“My ends have always been in terminals,” and I don’t 
break my shunt circuit,” said No. 4. “I don’t think you 
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old folks have got so very much to crow about after all; 
besides t 

And here No. 4’s voice seemed to die off softly to a 
whisper— 





‘“* Would you like your supper now, sir?” said my land- 
lady ; ‘“‘ and there—you’ve let the fire go out !” 








NEW APPARATUS. 


At their closing meeting of the year on December 15th, the 
Physical Society of London had an exhibition of scientific 
apparatus, and a considerable number of very recent instru- 
ments were shown. Excepting at the summer soirées of the 
Royal Society, where every novelty is pretty certain to be 
found, we have rarely seen so many interesting designs in 
one exhibition. We propose to describe in order a few of 
those we were able to examine. 

The most interesting instrument shown was, we think, the 





Fia. 1. 


Einthoven string galvanometer, made by the Cambridge 
Scientific Instrument Co. <A very fine quartz fibre coated 
with silver is stretched in the interpolar gap of a powerful 
electro-magnet. The gap is a long narrow slit, and the 
poles are formed to narrow edges so as to produce as dense a 
field as possible. The current to be measured passes along 
the silver coating of the quartz fibre and causes it to be 
deflected in the magnetic field. The movement is perpendi- 
cular to the field, and would be in the line of sight of an 
observer facing the magnet gap, but is observed through a 
hole pierced in the magnet pole. The amount of movement 
is exceedingly small, but is observed by throwing an enlarged 
image of the fibre on a screen, the magnification being 500 
times. The instrument is extremely sensitive, a very small 


fraction of a micro-ampere being easily measured, and is as ° 


rapid in its movements and as deadbeat as an oscillograph, 
though not being a reflecting instrument, it could not be 
used in that way. The resistance of the conducting fibre of 
the instrument shown, was 15,000 ohms. Having regard to 
its simplicity, its great sensibility, and its freedom from 
external influences, it seemed to us admirably adapted for 
marine work, as its readings would be entirely unaffected by 
the motion of the ship. Its considerable weight, and the 
optical arrangements required for observing the motion, 
might prove objectionable in some cases, but would not for 
the permanent installation of a repairing or laying ship. It 
would be interesting to hear the opinion of an experienced 
cable electrician on the advantages of the use of this 
instrument, of which fig. 1 is an illustration. 

Another piece of apparatus shown by the Cambridge 
Scientific Instrument Co. was one of Mr. Duddell’s thermo- 


galvanometers, which were described sometime ago by the 
designer in a paper before the Physical Society. The 
instrument consists of a Boys radio-micrometer, below the 
thermo-junction of which, but not touching it, is placed a 
conductor termed the heater. The current to be measured 
is passed through this, and the heat generated is indicated 
by the movement of the radio-micrometer suspended above 
it. The construction of the heaters, and the extreme 
sensibility of the instrument, are the points of most interest. 
It will be remembered by those who heard Mr. Duddell’s 
description that he was constructing, heaters at that time by 
depositing platinum on mica in very thin films, from the 
liquid used by porcelain manufacturers to decorate their 
ware, and that he was able to prepare perfectly reliable 
resistances of 1,000 ohms or more in exceedingly small areas. 
We believe excellent condensers are made in this way, by 
covering both sides of mica sheets with platinum or 
silver. As to the sensibility of these instruments, the 
data of one given in the Cambridge Co.’s circular may be 
quoted. 

With a heater of. 927 ohms, a current of 2°3 micro- 
amperes could be detected, and a current of 23 micro- 
amperes could be fairly measured ; the full reading would 
be obtained 10 seconds after the application of 
the current. Considering that the instrument 
measures direct and alternating currents equally, 
is independent of periodicity and wave form, and 
has extremely small self-inductance, it is a re- 
markable instance of recent advance in instru- 
ment design and construction. The principle 
seems to be capable of extension in several 
directions, and when reading his original 
paper Mr. Duddell showed an instrument con- 
structed in the ordinary switchboard form. 

Some years ago Mr. Holden described an 
instrument for measuring the magnetic flux 
ina bar of iron. The coil of an ordinary 
moving-coil instrument is connected in series 
with another external coil. The instrument 
coil is freely suspended, but has no control, so 
that it stands indifferently in any position. 
Wher a magnetic flux, eg., a magnetised 
bar, is introduced into or withdrawn from the 
external coil, the instrument pointer moves 
through an angle proportional to the flux, and 
stands in the new position, returning exactly 
to the old one when the bar is withdrawn; 
the amount of movement is independent 
of the speed at which the bar is inserted or 
withdrawn. In Mr. Holden’s instrument the internal 
and external coils were a single frame of continuous 
copper strip. The external coil formed a large ring 
hung below the indicating part, and the bars to be tested 
were thrust through a hole in the base of the instrument, 
the ring being so large that it was able to turn through an 
angle of about 90° without coming into contact with the bar. 
This arrangement had the advantage that no electrical con- 
nections were used, the moving part hanging freely cn its 
pivots without any flexible connections or control of any kind. 
Its use, however, was limited to experiments on bars or coils, 
which could be inserted into the lower ring. At the meeting 
of Friday, the Cambridge Scientific Instrument Co. 
exhibited an apparatus called the Grassot fluxmeter, manu- 
factured in Germany, and imported by them. The flux- 
meter is an instrument on the same principle as Mr. Holden’s, 
but the external coil is separate from the instrument, and 
connected to it by flexible leads. The construction involves 
some control of the moving coil by the flexible leads 
required to convey the current into it, but this control may 
be very small, and the instrument is capable of a far greater 
range of uses-than was Holden’s. The design and finish of 
the Grassot instrument are quite admirable. 

Of the other electrical instruments, we noticed an electro- 
meter shown by Messrs. Crompton & Co., in which the 
opposed surfaces of the moving part, and of the inductors, 
are parts of concentric spheres struck about the pivot as a 
common centre.. This construction allows the movement to 
be hung on a single compass point, giving great freedom: 
from friction, and affords a ready means of locking the 
movement for transport. The same firm, and Mr. R. W 
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Paul, exhibited pyrometers, using thermo-junctions and 
moving-coil ampere-meters. Messrs. Crompton & Co. use a 
large instrument of low resistance with a heavy nickel-steel 
couple. Mr. Paul uses a more delicate instrument with a 
platinum, platino-iridium couple. 

Of ‘the optical apparatus, we noticed particularly a micro- 
scope exhibited by Messrs. Zeiss & Co., arranged for observing 
small particles in thick transparent media, such as particles 
of gold in coloured glass or in colloidal solution. The 
difficulty in observing them lies in the fact that in ordinary 
illumination, all the particles are illuminated, and the light 
thrown into the objective from those particles which are out 
of focus, and would be seen, if at all, only as ill-defined 
disks, makes it impossible to observe separately those which 
are in focus. Messrs. Zeiss meet the difficulty by passing 
horizontally through the medium an exceedingly thin plane 
of intense light obtainéd from an arc lamp and a fine slit. 
The particles of gold in this plane only are illuminated, and 
when the microscope is focussed on it, they are-clearly seen. 
This device, though it has no direct bearing on. electrical 
matters, seemed worth noticing here from its great ingenuity. 
The design and finish of the parts were representative of 
Messrs. Zeiss’s excellent workmanship. 

A spherometer exhibited by Messrs. R. & J. Beck contained 
a very ingenious arrangement for reading the micrometer 
with a standard and constant pressure on the lens. Micro- 
metric measurements of mechanical parts are now so com- 
monly used in engineering work that thé different methods 
of making such measurements are of general interest, and 
the measurement of figured surfaces to the degree of 
accuracy sufficient for high-class optical work, is more difficult 
than any operation of the kind in mechanical engineering. 
The problem presented is as follows :—When a measurement 
is to be made by advancing a micrometer screw until its end 
or point touches an object, the reading may depend to an 
important extent on the degree of pressure at the point. The 
muscular sense upon which we depend ‘in the use of a simple 
pocket micrometer is sufficient only for a limited class of 
work, and the provision of a spring ratchet in the handle 

carries one but little farther. 

More refined methods depend upon advancing the screw 
either until the object forces the anvil back against a spring 
or weight to a certain accurately observable point; or 
secondly, until the screw makes electrical contact with the 
object : or thirdly, by the observation of interference bands. 
Both the first and third methods were :llustrated by Messrs. 
Beck’s exhibit. In their spherometer the contact point that 
touches the lens is independent of the micrometer screw, and 
is pressed against the lens by a weighted leyer. The micro- 
meter screw, as it rises, lifts the fulerumof the lever until the 
latter points to a fiduciary mark. It is difficult to judge of 
the value of such a device without a good deal of experience 
in- manipulating it, but it appeared to us to have certain 
distinct advantages over the weighted test piece or the 
sensitive spirit-level indicator commonly used in micro- 
meters. Probably in the future an electric contact indicator 
whose correct action is independent of any mechanical 
attachments will be most extensively used, though we do not 
know whether it can be made of the extreme sensibility of 
Whitworth’s test piece. 

A set of perfect and imperfect optical plane surfaces was 
exhibited by Messrs. Beck and conveniently illuminated, in 
order to show by the form and arrangement of the coloured 
bands the defects of their figuring. 

It is pleasant to note in an exhibition of this kind 
evidence of a steady advance in the design and production of 
work of this class, and there can be little doubt that in the 
course of time we may hope to find in England a breed of 
workmen capable of such work as certain large foreign firms 
turn out. At present, leaving on one side specimens pro- 
duced by single workmen: of exceptional skill,- we do not 
manufacture in England, on the commercial scale, any -instru- 

-ments comparable to those of Zeiss, Wolff, Hartmann and 
: Braun, and some other firms. There can be no doubt that 
‘ several generations are required to produce a class of work- 
men of special skill in any one product, and it is difficult to 
train the men withont a large and constant business to keep 
- them well employed. Hitherto, in England, such a business 
has not existed, atleast in electrical. work, to. .a sufficient 
extent. 





SMOKE NUISANCE IN ITS LEGAL ASPECT. 





[BY OUR LEGAL CONTRIBUTOR. | 


(Concluded from page 991.) 


WitH regard to railway companies,-it is to be observed that. the 
fact of their being authorised by statute to use. coal-burning’ loco- 
motives, admits of their creating a certain amount of nuisance in 
this way; but it must not be taken for granted that in cases of 
alleged nuisances the railway company can always claim the protec- 
tion of the Railway Clauses Act of 1845. 

Sec. 114 of that Act provides, ‘That every locomotive, steam 
engine, shall, if it use coal or other similar fuel, emitting smoke, 
be constructed on the principle of consuming its own smoke.” It 
might be thought from this that for an engine to emit smoke at 
all is illegal. Such, however, is not the case ; but the company, no 
doubt, becomes liable as soon as so much smoke is emitted as to 
annoy those whose premises adjoin the line. The case of Smith v. 
Midland Railway Co. (37 L.T.N.S. 225) affords a good illustration. 
There the plaintiff, who occupied a mausion house and grounds 
adjoining a railway on which there was a shed for cleaging engines, 
sought an injunction to restrain the company from causing or per- 
mitting smoky vapour to issue from the shed so as to occasion 
nuisance. The company contended that in so using their sidings 
they were within their statutory powers, and that the plaintiff had 
novights against them. It was decided, however, that the statute 
had not deprived the plaintiff of his ordinary rights, and that the 
emission of smoke and vapour while ‘cleaning and. re-lighting the 
engines was not a necessary evil incident to the proper working of 
the line, or a reasonable use of the land for the purposes of the 
railway, and that the plaintiff was entitled to an injunction. Had 
it not been shown that the emission of smoke in his case was some- 
thing extra for the necessary working of the, line, it is doubtful 
whether the plaintiff would have succeeded. 

The case of Cull & Rooke v. The Great Eastern Railway Co., which 
was heard by Mr. Justice Grantham and a special jury on March 30th, 
1900 (see the Engineer, April 13th and 20th, 1900), serves to show 
that the law places some limit. upon the amount of smoke which 
may be emitted from the funnels of railway locomotives, It 
appeared that the plaintiffs- had for 13 years occupied the 
Shelborne Nursery Gardens at Tottenham. These premises abut 
on the defendants’ line, at a place where the company in 1898 con- 
structed a siding on the east side of their line. Shunting 
operations on these sidings involved the use of a number of loco- 
motives, which, it was alleged, emitted so much smoke as to cause 
serious injury to the plaintiffs’ vines and ferns. In: the event, the 
jury found for the plaintiffs, damages £400. As was pointed out 
by Mr. Justice Grantham in his summing up, the smoke was 
largely due to the use of coal from Staffordshire, Yorkshire and 
Derbyshire. 

We have now dealt with the law as to the liability of a person 
who permits the emission of black smoke. Certain other provisions 
of Sec. 21 of the Public Heath (London) Act of 1891, also merit 
attention in this connection. ; 

That section provides, in effect, that where any manufactory 
building or premises used for any trade; business, process or manu- 
facture causing effluvia, is certified to the sanitary authority by 
their. medical officer of health, or by'-any. two legally’ qualified 
medical practitioners to be. a nuisance, or injurious or.dangerous-to 
the health of any of the inhabitants of the district, the authority 
may make a complaint. Then unless it is shown that such person 
has used the best practicable means for abating the nuisance or pre- 
venting or counteracting the effiuvia, the person so offending (the 
owner or occupier of the premises, or being a foreman or other 
person employed by such owner or occupier), shall be liable to a 
fine not exceeding £50. The Court may, however, suspend its final 
determination on condition that the person complained of under- 
takes to adopt, within a reasonable time, such means asthe Court 
may deem practicable, and order to’ be carried into effect for 
abating the nuisance, or mitigating or preventing the injurious 
effects of the effluvia. i 

A case which was heard in June, 1904, at the Clerkenwell 
Sessions,* shows that this section may prove to be a source of very 
real danger to manufacturers and others. 

On various occasions during 1903 occupiers in-the neighbourhood 
of Marlborough Street Police Station, complained that a nuisance 
of smoke or odour was to be observed. The matter was investi- 
gated, and since the inconvenience was only noticed during the 
winter months, and when the wind was apparently in a certain 
direction, the offenders were believed to be the proprietors of the 
National Skating Palace, where power is consumed in freezing 
water by the ordinary carbon dioxide process. The. medical officer 
to the City of Westminster accordingly gave the necessary certi- 
ficate stating that effluvia-noxious or dangerous to the health of the 


inhabitants were emitted from the.shafts. of the -works. The 


Mayor; &c., of. Westminster, therefore, brought an action against 
the Acme Investment Co.; who own the.Skating Palace, which was 
heard by Mr, Marsham: During the early stages, and in -the 
preliminary correspondence, nuisance .of smoke was alleged, which 
comes within Sec. 24, not-Sec.21,-of the Act; but this complaint 
was dropped when it was shown that the best smokeless. Welsh coal 
was always employed by the defendants, whose boilers and chimney 
were admitted to be in-an excellent:condition. ~ The’ next-poimt was 


- that-the nuisance consisted in the emission of sulphiretted hydrogen, 





* A note of the casé appéarett in the Brmeraicar Review, June 
24th, 1904, 
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but this was shown by expert evidence not to occur. Finally, how- 
ever, Mr. Marsham delivered a reserved judgement in which he 
found the defendants guilty of causing effluvia within the meaning 
of Sec. 21, and of not having taken the best means available for 
minimising that nuisance. He, therefore, imposed a fine of £10 
and costs. 

The case was then taken to Quarter Sessions. The charge of 
emitting smoke was not pressed, because the action was brought 
upon the medical certificate. The charge of evolving sulphuretted 
hydrogen was disproved and dropped by counsel. A new complaint 
was made of the production of sulphurous acid. Vapour containing 
this substance was shown to be an inevitable constituent of the com- 
bustion products of the best kinds of coal that can be purchased, 
although the amount present is very trifling. The charge of 
producing sulphurous acid in appreciable or avoidable quantity 
was dropped. It was urged that the shaft was too low, and that 
the boilers were leaky. After expert evidence, given by Mr. R. J. 
Friswell, F.1.C., that these accusations were unfounded, and that 
it would not really matter if they were true, they were also 
dropped by counsel. Finally, counsel on behalf of the plaintiffs, 
used words to this effect :—We claim that in any fire, not being a 
domestic fire, if its pure smoke (if I may use the term)—not black 
smoke, but the inevitable products of combustion—causes a 
nuisance, 7.c., discomfort to any person, then, since a profit is made 
of such fires, the users thereof are bound to set aside part of the 
profit and use it to mitigate the nuisance. The Bench apparently 
accepted this line of argument, and, after two days’ hearing, con- 
firmed the judgement of the magistrate. 

Of course, this is but a decision of the Quarter Sessions, which, 
so far as we know, has not been considered in the High Cowrt. 
Nevertheless, it involves an important principle—namely, that 
wherever coal is burnt for any commercia: operation, even when no 
black smoke is emitted, the products of complete combustion may 
be effluvia, if the Medical Officer of Health choores to say so. Of 
course, there does not seem to have been any finding by the 
magistrate that the defendant took steps to counteract the effluvia ; 
but it must be presumed that he did not do so, and that this was 
the ground of the conviction. It would apparently have been com- 
petent for the defendant to insist upon such a finding. 

We have said enough to show that factory owners are under 
serious liabilities if they permit a smoke nuisance ; and the irony of 
their position is that although, as a matter of fact, the private con- 
sumer of coal is answerable for the greater part of the nuisance 
caused by smoke, the blame is never put upon him. 








OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one- side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accwracy of 
the views which he may express.] 


“ Fexicrras” writes:—‘ Will you kindly inform me what is the 
position of the owners of an electricity supply undertaking working 
under a provisional order, in the following circumstances :—For the 
past 18 months a large place of business has been supplied by the 
supply authority, and the consumer has now arranged to put down 
a private generating plant, and requires the supply authority to 
provide a ‘standby,’ which can be used at any time in the event 
of failure of their own plant; this demand may mean 20 kw. at 
any moment. The premises are away from the ordinary low- 
tension network, so that a special high-tension main, transformers 
and switchgear, &c., have had to be provided at a capital cost of, 
say, £150. 

“Can the supply authority be compelled to furnish this 
‘ stand-by.’ if the consumer refuses to enter into an agreement to 
pay a yearly minimum sum to cover the ‘stand-by’ costs, and 
interest on the capital outlay ? Would you kindly cite any deci- 
sion on this point which may have been given?” 

*,.* The subject matter of the above query. has often formed the 
ground of complaint on the part of undertakers. We assume 
that the provisional order in force in the district referred to con- 
tains no exceptional clause providing for “stand-by” supply. For 
an example of such a clause see Wills’s “ Law of Electric Lighting ” 
(1903), p. 72, where such a clause as inserted in (inter alia) the Bury 
Corporation (Tramways) Act, 1901, is set out. In the absence of 
such a clause the undertakers must grant a supply upon the usual 


-. terms; such, for instance, as those set out in the Electric Lighting 


Clauses Act, 1899, Schedule sec. 27 (2) (0). 





“. H.” writes :—“ I shall. be glad if your legal contributor will 
express his view as to thé whereabouts of the liability for the re- 
placement of a meter, the property of undertakers, destroyed by a 

"fire on a consimer’s premises, in the absence of any specific 
agreement between the undertakers and the consumer.” 

*,* In the case suggested, the meter is clearly the property of 
the undertakers, though the consumer has the use of it for the time 
being. What, then, is the liability of a person when hired goods 
on his premises.are destroyed by fire? It is the duty of under- 
takers, by. virtue of the Electric Lighting Clauses Act, 1899, 
Schedule Sec. 56, to keep all meters let for hire in proper order 
for correetly registering the value of the current consumer. 

- Again, by the Board of Trade Regulations (R. 36) “the under, 


takers shall be responsible for all electric ‘lines, fittings and _ 
apparatus belonging to them, or under their control, which may be 
upon @ consumer’s premises, being maintained in a safe condition ; 
while by Sec. 38 of the Gas Works Clauses Act, 1871, which is 
incorporated with the Electric Lighting Acts, penalties are imposed 
upon-any consumer who wilfully injures any meter. There is no 
provision in any Act or rule which shows who is liable in the case 
of a fire; and a diligent search has revealed no case in the law 
reports which throws light on the point. The matter, however, is 
probably governed by the 14 Geo. 3, c. 78, which protects a tenant 
from an action in respect of damage occasioned by an accidental 
fire on his premises.” 





“G.S.” writes :—“ We thank you for your reply to “G. S.” in 
to-day’s issue of the ExectricaL Review, and, as suggested, for- 
ward to you a copy of the Corporation’s provisional order. 

“Tt is not the ordinary ‘free wiring’ to which we object; that 
has been carried on in this town for some years by a private com- 
pany working in conjunction with the Corporation, and is a form 
of competition comparatively easy to meet, but we do object to the 
Corporation employing their staff of mains superintendent, outdoor 
foremen, jointers, meter fixers and inspectors, labourers, &c., in 
canvassing for and doing work which falls within the provision of 
electrical contractors, and not only doing the work, but also doing 
it, either free of charge or at a charge far below the actual cost of 
labour, to say nothing of materia]. 

“ Also, in addition to this, the Electric Supply Department bave 
been acting as wiring contractors to other Corporation departments 
in wiring new buildings and extensions to existing buildings; such 
work in fairness to the electrical trade of the town should, we con- 
sider, be placed out to tender, and we are confident that if this 
latter course were taken the work would be done quite as well and 
as cheaply as by the Corporation staff. 

“The action of the Corporation is causing considerable resent- 
ment among contractors in this town, and if it is ultra vires on the 
part of the Corporation to carry on this rate-aided competition, we 
should be pleased to hear if there is any remedy and the best way 
to apply same.” 

*,* A careful examination of the copy of the B.T. regulations and 
provisional order sent to this office reveals nothing in the nature of a 
free wiring clause. This being the case, it is apparent that the 
undertakers in the district have no power to undertake free wiring. 
It appears, however, that free wiring is not objected to. With 
regard to the other work, it is to be remembered that ratepayers’ 
money cannot be spent except upon purposes authorised by 
Parliament; and if electrical engineers acting in their capacity 
as ratepayers were to band together, something might be done to 
put a stop to it. As to the character of such proceedings, it would 
be beyond the province of the Review to advise. It is suggested, 
however, that “G.S.” might communicate with other electrical 
engineers in his district, collect all the available evidence, and 
submit the whole question to some counsel who has experience in 
such matters. Here there.seems to be a wrong ; and the law says 
there shall be no wrong without a remedy. 








LEGAL. 
Swansea CORPORATION v. NaTIONAL TELEPHONE Co., LTD. . 
(APPEAL). = 


(Concluded from page 961.) 


Tue hearing was resumed on Wednesday last week of the appeal 
of the Nationai Telephone Co. from the judgement of Mr. Justice 
Buckley in the action brought against them by the Swansea Cor- 
poration. 

Mr. Buckmaster, K.C., who appeared with Mr. P. J. Parker, in 
opening the respondents’ case, said the company had absolutely 
declined to allow the Corporation’s subscribers. to communicate 
with theirs except upon the terms that the Corporation should run 
from their central exchange at Swansea to each one of the com- 
pany’s sub-exchanges a new and totally independent route for the 
purpose of carrying all the messages that originated upon their 
system. They declined to allow the Corporation to use any part 
whatever of their junction lines, or, as he understood it, their local 
sub-exchanges, except for the purpose of putting in a wire. It was 
that and that only that they would allow them to do if they 
were to have intercommunication. There could be no doubt about 
that. 

Lord Justice VauGHAN-Wi~LiaMs: You must not take me as 
assenting that there is no doubt.about that. 

Mr. Buckmaster: I think I can show your Lordship that there 
is no doubt about it. It is their case as shown by their pleadings, 
their letters and their arguments. 

Mr. AstBury: I agree that that is our argument, though I do 
not say it should all be done at one movement. : 

Lord Justice VauGHAN-WILLIAMS: It is quite true that the only 
offer they have made you is what you have just déescribed. Butas 
far as you are concerned you have made a demand, so that there is 
really a demand on one side and an offer on the other, and you 
must not leave the demand out of consideration. We might come 
to the conclusion that both of you are wrong, that you have no 
right to ask for what you have asked, and that their offer is not 
sufficient. 

Mr. Buckmaster said if their Lordships held that the company’s 
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offer was not sufficient, that would not meet this point. The 
point to-be considered was whether the company had refused to 
give proper facilities, and if their Lordships held that the facilities 
which were offered were not facilities within the meaning of the 
Act, it was not for the present moment for the Court to consider 
anything further, though there might be further questions to be 
dealt with subsequently. Everyone appreciated that this was not 
a case that stood by itself. It was one of the first cases in which 
corporations had been attempting to use the powers which the Act 
had conferred upon them, and the conditions under which this 
communication was going to be made were going to affect, not 
merely this Corporation, but corporations all over the kingdom that 
had licences. 

Lord Justice VAUGHAN-WILLIAMs : I am sure you will not argue, 
and we shall not decide it, onthe mere form of the pleadings. 

Mr. BuckmasTER said the company’s contention was that if a 
Corporation subscriber at Swansea wanted to talk to a company’s 
subscriber at Pontardulais, the Corporation must lay a line to carry 
the message. The Corporation said that to do such athing was in 
effect to duplicate the systems. He could not help thinking that 
the case was being presented by the company in the interests 
of their shareholders, while the Act thought of nothing of the kind. 
The Act thought of the subscribers, and was only directed to pro- 
viding that where there were two different systems in the same 
area, and certain conditions had been complied with, the sub- 
scribers to one system were entitled to be put through to the 
subscribers of the other. If that was so, what the company pro- 
posed would be quite unreasonable. What was the advantage 
of taking a wire of their own to the company’s exchange at 
Pontardulais? All they would do by that was to render the 
exchange more efficient than it was before, and give it greater 
advantages than it had hitherto enjoyed by increasing their 
subscribers. It was quite clear that if the arrangement they 
suggested were the one that had to be adopted, the two systems 
would never come into communication. 

Lord Justice CozENs-Harpy: I suppose you have the right to 
make as many sub-exchanges as you please ? 

Mr. BuckmastTER: I think so. 

Mr. AstpuRy: Yes; and if you take your exchange to Pontar- 
dulais, if one person demands facilities there, you are bound to 
give them under your licence. 

Mr. BuckmastER: I do not think so. We are bound not to give 
a preference to one over another. : 

Mr. AstBuRyY: You are bound, at the request of any person 
within the area, to supply telephonic communication to him. 

Mr. BuckmastER (reading from the licence): ‘The local 
authority shall, at the request of any person within the licensed 
area, supply means of telegraphic communication to such person 
on the same terms on which they supply the like means of com- 
munication to any other person in such area under similar circum- 
stances.” He should have thought it difficult to suggest that if one 
man absolutely being himself at some remote district asked to 
have telephonic communication, the Corporation were bound to 
lay wires. . 

Mr. AstBuRY: Absolutely. 

Mr. BuckmasTER said he should doubt it. The point was not 
that they were bound to supply everybody, but that they were not 
to give one person better terms than another. The Corporation 
would not be at liberty to take demands from half-a-dozen sub- 
scribers in one village and give them telephonic communication, 
unless they were prepared to give communication to the same number 
of subscribers in some other village. There was nothing to compel 
them to open a sub-exchange in any district where any single 
individual demanded it. To adopt the system that the company 
suggested would really prevent intercommunication of the systems 
at all, because no one would lay lines to carry their traffic to such a 
point as Pontardulais, unless they were going to open a sub- 
exchange there. The company’s case was that the Corporation 
must bring their subscribers to the company’s switchboard without 
using the company’s system to bring them there. An obligation 
had been imposed on them by reason of the fact that their monopoly 
had been extended, and the object of the Act was to provide that 
advantages should accrue to the public, and that it should not be 
possible for the company to withhold from the public the benefit 
of the use of their system, simply because they had become users 
of another system. 

Lord Justice VauGHAN-WILLIAMs : Supposing we decide that you 
must bear certain costs, which you say you ought not to be called 
upon to bear, and that the Swansea people say, if they have to pay 
these costs, it isnot worth while to ask for intercommunication, and 
they withdraw their application, could some member of the public 
come forward and say the whole object of granting you the licence 
was that there should be intercommunication, and, as a member of 
the public, insist on it? 

Mr. BuckmasTER: I cannot say the Statute is so framed as to 
give the subscriber that right; but it does not follow that that was 
not the reason for which the Statute was passed. 

Lord Justice VaucHan-Witziams: I thought your statement 
went that length. 

Mr. BuckmasTER said what the Act provided for was inter- 
communication of subscribers and not of systems. The 
company said that .would make it difficult for them, and throw 
expense upon them, but the Act did not mind that. It 
only considered. how it could best arrange that the two sets of 
subscribers should get intercommunication, The question whether 
the company’s proposal afforded proper facilities was not dependent 
on the question whether or not at the present moment their lines 
were full, His case was that there should be communication 
between the two centres; and if it resulted from that that any 
part of ‘the’ joint systems became overloaded, it was the 








person on whose system the overloading occurred who had 
to remedy the defect, just as if it were caused through 
the subscribers having increased in number. That was not 
in the least unfair. It was said that the company’s subscribers 
outnumbered the Corporations in the ratio of 1,500 to 700. If the 
company put their 1,500 subscribers into communication with the 
other 700, the Corporation would have to provide for just twice as 
much traffic as the company would, and if they had not made 
proper provision to take the increased traffic, they would have to 
do just twice as much work in the way of laying extra wires as the 
company would have todo. He invited their Lordships to see how 
that would work out. He would assume that they had provided 
for all the increased traffic which would result from the inter- 
communication, for example, from Skewin and the. Corporation’s 
Central Exchange from Swansea. The brown coloured line on the 
plan was sufficient to carry all the Corporation’s. traffic and: the 
company’s. The Corporation were prepared to take all the com- 
pany’s messages at once. What the company said was that when 
they wanted to communicate with Skewin they would lay their 
wires from Swansea to Skewin, and would not use the Corporation’s 
wires at all. The company’s case was that they were only compelled 
to put their subscribers at one of their exchanges on to a 
messenger whom the Corporation brought to the company’s 
exchange. He submitted that the problem to be solved was the 
best way to knit up the two systems, and when that was got each 
one had to see that the system carried the increased traffic. The 
decision in the present case would apply to all cases where there 
was a similar contract. It was important to observe that the com- 
pany were never aware of any overloading at all until the Swansea 
Corporation made their application, and then the company became 
aware that their lines were insufficient for the traffic they were 
asked to carry. The short question: was, Were the company entitled 
to say that the only intercommunication they would give the Cor- 
poration was that which had been described more than once? His 
case on behalf of the Corporation was that the Corporation was not 
entitled to one bit of the company’s system, but the Corporation 
were entitled to the full benefit of the company’s system. So far 
as the first and most important part of the case was concerned, 
his submission was that the company’s offer had not been an offer 
to give the Corporation proper facilities, and that was the main 
dispute in the appeal. The question as to whether or not what the 
Corporation wanted would be final or sufficient was not the dispute 
in the appeal, nor was it the subject of dispute under the order, 
because it was not declared by the order. The order had provided 
that certain things should be doné, and the learned Judge gave 
liberty to apply, so that the parties could come back to the Court 
time after time if necessary. The point on the appeal was whether 
the company offered the Corporation proper facilities. 

’ Lord Justice Cozens-Harpy: Would you be satisfied with a 
declaration that the defendants shall not refuse to give proper 
facilities without prejudice to any question as to the mode in which 
that should be determined ? 

Mr. BuckmasTER: ‘The important thing is that it should be made 
perfectly clear that it is no condition precedent of intercommuni- 
cation that we should take lines from our centres to their sub- 
exchanges. That is the point of substance between us. 

Lord Justice VauGHAN-WixLLIAMs:. You. mean that you yourself 
should take the lines in that way. But. you do not suggest that 
there is anything in the judgement which prevents the company 
in the slightest degree from doing so. Do you agree to that? 
Speaking for myself I am strongly impressed with the evidence, 
which says that the only possible way in a growing business like 
this, to carry out this telephone business with convenience to 
both sets of subscribers, is by having three direct communications 
between three outside stations. I think that if that is not done 
things will be in a hopeless muddle. What I want to know is that 
you do not wish io prevent them doing that ? 

Mr. BuckmastTER: Of course I do not mind that. My. point is 
that if the block arises taey must relieve it. I do not want to 
stop them, but I want them to do it. I say that directly the load 
occurs they must relieve it, and I must relieve it on mine. 

Mr. AstBury said that the company had no right to go into the 
Corporation’s exchanges and put lines. 

Mr. Buckmaster: Their proposition is that we should double 
our junction lines. 

- Lord Justice VAUGHAN-WILLIAMS: Do you agree that it is not 
the intention of the judgement that they should in any way be 
prevented putting the dotted lines communication indicated in the 
plan “ B,” if they think it necessary to do so? 

Mr. Buckmaster: Of course, I do not. 

Lord Justice VaucHan-WitLiams: But Mr. Astbury suggests 
that in truth and in fact they could not do that without your 
consent. 

Mr. Buckmaster: I will join them, if they will bring them up. 

Mr. AstsBury said that it was no use discussing a thing which 
was electrically and perfectly impossible. If the suggestion were 
accepted, the switchboards of both systems would have to be 
entirely altered. Mr. Astbury then cited cases with a view to show 
that the Court had power to order the Telephone Co. to grant 
facilities for intercommunication. He said unless the Court -had 
this power, the Act became a dead letter. The Act said definitely 
that they ‘“‘shall” afford facilities. The Corporation had facility 
given them to get from Swansea to Pontardulais if the company 
would let them use one of their wires to get there. It might be 
that circumstances would arise in which it would not be necessary 
to use the whole of the company’s system. In the present case the 
Corporation’s subscribers could not get. from Swansea to Pontar- 
dulais except by using the company’s wires. He submitted that 
the appellants had proceeded on the mistake of assuniing that every 
advantage which.was derived from. subscribers on the Corporation’s 
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system having communication with the company’s, was for the 
advantage of the Corporation’s subscribers alone. That was not so. 
There must be a mutual advantage to the man who talked, and the 
man talked to. It might be that sometimes the man talked to, got 
the greater advantage. You could not -say that when he 
originated a call on his system that the advantage was only for his 
subscriber alone. It was an advantage to both his subscriber, and 
the subscriber to whom he was talking. Mr. Astbury said he did 
not dispute that. 

Mr. Buckmaster: Oh, but it was put that the advantage was only 
mine. It is just as much our interest as theirs to see that 
the thing is efficient. Hach party ought to see that their system is 
efficient. 

Mr. Parker followed on the same side. 

Lord Justice Cozens-Harpy asked what alteration or addition 
the respondents suggested to Mr. Justice Buckley’s order. It was a 
question whether it was not the duty of the Court in some way to 
interpret the obligation imposed upon the company by the Act of 
Parliament, and it would assist him very much if counsel would 
suggest what alteration he thought desirable. 

Mr. Parker said they would like a further declaration that “in 
order to give such facilities it will be necessary and proper in the 
first instance to join the exchanges at Swansea, Mumbles and 
Morristown respectively,” and an order to the defendants to make 
such junctions with liberty to them to apply to be relieved from the 
obligation of maintaining such junctions or providing some proper 
alternative mode of communication. 

Lord Justice VAauGHAN-WILLIAMs : I am not sure that liberty to 
apply is not beyond what the Court is entitled todeal with. That 
is why we suggest that the liberty should be to apply to be released 
from the existing order. 

Lord Justice Cozens-Harpy: “To be released from all or any 
part of this order.” 

Mr. AstBuRY, in reply, said their Lordships were asked to affirm 
an order which declared that the mode of coupling up two sets of 
telephonic businesses, such as had been done in London with the 
help of the greatest experts in the world, was a breach of the com- 
pany’s statutory obligation. What they were proposing at Swansea 
was that the two systems there should be so dealt with as to give 
intercommunication between their various subscribers, as had been 
done in London. London was a bigger place, but the difference was 
in quantum and not in principle. 

Lord Justice VauGHAN-WILLIAMS: It may be that what you offer 
is perfectly reasonable, and yet your offer may have amounted to 
a refusal, because you coupled it with an amount which they should 
pay for it, which makes all the difference. It might be perfectly 
reasonable if you are to pay for it, and unreasonable if they are 
to pay. : 

Mr. AstBuRy: Our offer was that they should do their part and 
we should do ours. 

Lord Justice VauGHAN-WILLIaMs: That may have made it 
unreasonable. 

Mr. AstBurRy said he appreciated that, but that was what was 
done in London. What the other side said in effect was that, if 
they wanted to speak from one system in Kensington to another in 
Kensington, they were to go round.by London Wall. 

Mr. BuckmastTeER: Indeed, I don’t. 

Mr. Justice Strrtinc : We have an Act saying you are to afford 
all proper facilities. It is impossible that any general rule can be 
laid down by any Court which is to apply at all times in all places 
and in all circumstances. It is a matter of degree to be considered 
in each particular.case. 

Mr. AstBuRy: I assent to that. 

Lord Justice Cozens Harpy: But you are asking us to lay down 
rules. 

Mr. AstBury said he was only asking them to say that the way 
in which it had been found necessary to do the work in London 
was not so absurd as to amount to a refusal. He did not say there 
were not other ways, but he did not know any other which was 
practicable. A great deal of their argument seemed to be abso- 
lutely misunderstood. The Act said the-provision of facilities was 
to be mutual. What one did the other was to do. His learned 
friends were constantly talking about the company saying this was 
a benefit for the Corporation, and it was for that reason that he 
contended that the Corporation ought to bring their messages to 
the company. The Act said not that either party should lay down 
junctions or build exchanges, but simply afford facilities. Primé 
facie, that did not mean that a large expenditure should be incurred. 

Lord Justice Strruine suggested the appointment of. an expert 
to define what were reasonable facilities. 

Mr. AstBuRY said he supposed the greatest expert, apart from 

themselves, would be one from the Post Office, which was the next 
biggest system to that of the Telephone Co. They were opponents 
of the company and their rivals in London, but he had not the 
slightest objection to their Lordships asking the principal engineer 
of the Post Office system in London to go down to Swansea, look at 
the two systems and state in his opinion what was the best way of 
affording facilities. 
_. Mr. Parxer asked their Lordships to decide the points Mr. 
Justice Buckley had decided, and if there was a reference he hoped 
it would not ge to the chief engineer of the Post Office. Having 
regard.to the relations which now existed between the company 
and the Post Office, he thought the case should not be referred to 
him, 

Mr. Danckwerts thought that that remark cast a reflection on 
the engineer of the Post Office, 

Lord Justice VAUGHAN-WILLIAMs saw no reflection on the gentle- 
man at all, 

Mr, Danckwerts said that the only alternative was to get a 
gentleman from America, 





Lord Justice VAUGHAN-WILLIAMS said they were not bound to 
consult the learned counsel on the matter. The Court could send 
its own expert. ; 

Mr. Parker said he would leave the matter so far as he was con- 
cerned to their Lordships. : 

Lord Justice VauGHAN-WILLIAMS said that any referee appointed 
by the Court would have to have inspection of the Telephone Co.’s 
works, 

Mr. Danckwerts said that there would be no difficulty about 
that. 

Lord Justice VaucHaNn-WILLiAMs: It is obvious that our judge- 
ment must stand over for the present, - 

Order accordingly, 





Re Letters Patent oF Atsop, No. 14,006, 1903. 


In the Court of Appeal, composed of Lords Justices Vaughan- 
Williams, Stirling and Cozens-Hardy, on Saturday, judgement was 
delivered on the appeal of the owners of the above patent from a 
decision of Mr. Justice Buckley. The question for decision arose 
on a petition for revocation of the patent, which was for a new 
process of purifying flour by means of electricity, and thus in- 
creasing its nutritive value. The machine consisted of two parts. 
By means of the first, a powerful current was passed through air. 
altering its chemical qualities, and the air so treated was passed 
into another machine, where the flour was subjected to treatment. 
The owners of the patent recognised that some of the clauses of the 
specification as they now stood were invalid, and they asked Mr. 
Justice Buckley for leave to apply at the Patent Office to disclaim 
that part of the invention which related to a suggested chemical 
action, which it was now known did not take place. The 
petitioners opposed the application, and pressed for the revocation 
of the patent on the ground that what the applicants proposed to 
do was not to disclaim, but to correct the specification by striking 
out incorrect statements, and leaving the invention as wide as it 
was before. Mr. Justice Buckley held that the word “ disclaimer” 
in Sec. 19 of the Act of 1883 was to be read strictly, and did not 
include corrections or such explanation as might be required 
for the purpose of defining the claim. He held that what the 
patentee sought to do was not within Sec. 19 of the Act, 
and, therefore, he refused to grant the liberty asked. By consent 
it was agreed that the application should be treated as a summons, 
and dismissed with costs. Hence the present appeal. The hearing 
of the petition for revocation, which is to come on for trial before 
Mr. Justice Buckley, was postponed until judgement was delivered 
in this appeal. 

Lord Justicg Cozens-Harpy delivered the first judgement. 
He said that the appeal was from a decision of Mr. Justice 
Buckley, who, in a proceeding for revocation of a patent, had 
declined to give liberty to the patentee to apply at the Patent 
Office for leave to amend his specification by way of disclaimer. 
The application was made under Sec. 19 of the Patents Act, 1883. 
It had been held that the power given by that section was limited 
to amendment by way of disclaimer as distinct from correction or 
alteration. It was plain that the Court, which could not itself 
amend a patent, had a discretion in the matter, and in order to 
guide the Court in the exercise of this discretion, it was convenient 
and, indeed, necessary that the Court should be informed generally 
as to the nature of the amendment desired. If the Court saw 
clearly that what was proposed wis not an amendment by way of 
disclaimer, the Court ought not to give leave. If the application 
was made at a stage in the proceedings when the Court had 
heard evidence, and was in a position fully, to appreciate 
the nature of the invention, the Court might reasonably refuse 
leave if satisfied that the desired amendment by way of disclaimer 
could produce no good result to the patentee. It was argued that 
the Court had no jurisdiction to grant the application unless 
it was satisfied affirmatively that what was desired would be 
amendment by way of disclaimer. He felt no doubt of the juris- 
diction of the Court to give leave in the precise language of Sec. 19. 
In his opinion it was not desirable where the Court felt uncertain 
whether the proposed amendment was by way of disclaimer, to 
refuse to send it to the proper tribunal appointed: by Statute to 
decide that question. In the present case there were six claims in 
the patent, and the patentee said he wished to strike out three of 
those claims, and also certain passages in the body of the patent 
relating to the claims so struck out.  Primd facie, that would be an 
amendment by way of disclaimer. It was contended, however, 
that the patent was really for one single process, and that the dis- 
claimer would leave the process just where it was before, without in 
any way reducing the ambit of his claim, and that the patentee 
wanted only to say that one of the two results which he asserted 
that his process could produce, could not in truth be produced. 
Mr. Justice Buckley adopted that view, and had in effect held that 
what was desired was amendment by correction of the explanation, 
and not by way of disclaimer. He (the Lord Justice) was not 
satisfied by the mere reading of the specification that that was so. 
He thought the patentee ought to be allowed to apply to the proper 
tribunal—that is, the Patent Office—where there- would be the 
opportunity of securing such explanation of the process, and of the 
language used, as might be necessary to enable the tribunal to decide 
whether amendment by way of disclaimer only ought to be allowed. 
That being so, he: thought it better not to indicate any view of his 
own, The application would be dealt with on its merits and with- 
out any intimation from this Court as to the course the Comptroller 
ought to take, 

The other Lords Justices concurred, and the appeal was accord- 


ingly allowed, 
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In the Chancery Division of the High Court of Justice on Tuesday, 
Mr. J. G. Granam mentioned the case to Mr. Justice Buckley, in 
whose list there is a petition for the revocation of the patent, 
Counsel asked that, having regard to what had taken place in the 
Court of Appeal, the case might stand out of the list until the 
Comptroller had decided whether the patentees could amend or 
not. 

His Logpsuip acceded to the application, 


Moorez v. NEwcastLE anp District Enectrric LigHtine -Co. 


At the Newcastle-on-Tyne County Court on the 12th inst., Thomas 
Lilywhite Moore sued the Newcastle and District Electric Lighting 
Co., Ltd., for £96 8s. The plaintiff, in his particulars, alleged that 
he had suffered damage by slipping on an iron plate placed by the 
defendants in the pavement in Clayton Street, Newcastle, which 
plate was, by the defendants’ negligence; slippery and dangerous. 
He claimed £85 for personal injuries, £8 8s. for doctor’s fees, and 
£3 for railway fares, &c. 

Mr. Meynect, for the plaintiff, said the accident occurred on 
August 9th last. The plate in question was situated in the pave- 
ment at the corner of Newgate Sireet and Clayton Street, and was 
worn smooth, thus becoming dangerous. He explained that origin- 
ally these plates had upon them a pattern—generally a sort of 
cross-work with a place in the middle of the plate for the name of 
the company. He quoted from the company’s provisional order to 
show that the boxes in the street were “ for the exclusive use of the 
undertakers, and under their sole control,” and “every such box, 
including the upper surface, or covering thereof, shall be constructed 
of such materials, and shall be constructed and maintained by the 
undertakers in such a manner as not to be a source of danger, 
whether by reason of inequality of surface or otherwise.” Another 
clause, said Mr. Meynell, stated that the undertakers should be 
liable for all damages caused by accidents of the kind. If it could 
be proved that this plate was smooth and dangerous, there could, he 
submitted, be no defence. 

Mr. THomas LitywHite Moors, the plaintiff, said that the day 
was, wet, and he slipped and fell, and his shoulder was dislocated. 
He was laid up practically 17 days and he was still suffering. 

Other evidence was called to prove that several people had 
slipped on the plate. 

Mr. Suorrt, for the defence, said that his position was that they 
had their inspectors and the Corporation had inspectors, and that 
there had not been the slightest complaint. The company’s 
inspector said that the plate was safe that day. 

Mr. Hueu McGuiivray, outdoor superintendent for the New- 
castle and District Electric Lighting Co., said ‘the plate was 

’ absolutely safe, and would be for years to come. 

Mr. SHortr submitted that the damages for injuries were exces- 
sive, and with regard to the liability, he contended that it was not 
sufficient to show with the greater knowledge that something was 
discovered to be dangerous. The point was whether or not, at the 
time of the accident, the plate was negligently in use. They could 
never have a surface. which was absolutely safe. There was no 
portion of any street which was absolutely safe. Anybody on a wet 
day might.sljp on anything. No doubt these plates were always 
approaching smoothness before they reached a dangerous smooth- 
ness, and the real question seemed to be whether or not this plate 
had been allowed to go too far. The Corporation had never 
objected, and it was inconceivable that any servant of the company, 
knowing that they were liable to penalties of £5 a day for a 
defective plate, would knowingly allow a dangerous plate to 
remain. 

His Honour, Judge GREENWELL, held that the plate was dan- 
gerous, and commented on the fact that the company’s superinten- 
dent chose to carry out his experiments on a fine day. Judgement 
would be for the plaintiff for £75 damages and costs. 





LEE v. HARSANT. 


Ar the December sitting of the Torquay County Court, Judge 
Lush Wilson, K.C., heard a case in which Edwin Lee, electrical 
engineer, &c., of Union Street, Torquay, sued Theodore Harsant, of 
Torwood Street, Torquay, for £50. The sum was due for the 
electric light installation, fixing electric bells, &c., at the 
defendant’s place of business, and the defendant disputed liability 
to a certain extent, and contended that for the greater portion of 
the work the landlord of the premises was liable, as the old wiring 
and bells had been removed when alterations were carried out by 
the landlord. It was proved that the landlord gave his contractor 
no orders whatever with regard to wiring for the electric light, and 
that the order for this work was given by the defendant to the 
plaintiff. The judge held that the defendant was liable, and he 
found for the plaintiff for the sum claimed. 





Lianrwst Exvsorricity Suppry Co., Lrp., v. Luanrwst Ursan 
= DistTRict CoUNCIL AND OTHERS. 


Mp. Justice WARRINGTON, on Saturday, heard this action in which 
the plaintiffs, as lessees of an old flour mill on the banks of a stream 
running- from Lake Crathrant, claimed, through their predecessors 


in title, to be entitled to regulate the flow of water, so as'to ensure’ 


# supply each eyening. The defendants claimed 4 right to control 


and prevent any water flowing through the sluice-gate at their will 
and- pleasure, and asserted-that plaintiffs’ predecessor in 1903 
received an award in complete satisfaction of his water rights. 

After hearing evidence, his Lorpsu1p decided in favour of the 
defendants, with costs, 


tee © ee 


PRIVATE WIRE AND TELEPHONE INSTALLATION Co. v. 
Portman & Co. 


Tus case, reported in our issues of November 10th and December 
ist, was resumed in the Westminster County Court, before his 
Honour Judge Woodfall, on Tuesday. After a further lengthy 
hearing, his Honour said he would have to take time to consider 
the question of whether the contract was a legal one or not, and 
intimated that he would notify the parties concerned when’ he 
intended to give his decision. 





CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


Compound-Wound Dynamos for Small Lighting Stations. 

There is a letter by ‘“ Werdna” in your ‘“Corre- 
spondence” columns of the current issue, 7e the use of 
compound-wound dynamos for small lighting stations, to get 
over the trouble of objectionable flickers on the lamps owing 
to the stopping and starting of motors on the system. 

This might get over the trouble to a certain extent, but 
not altogether, for the following reason :—If the series turns 
were just sufficient to always keep the terminal or bus-bar 
volts constant, then there would still be a flicker on that 
part of the network fed by the feeder that the motor was 
also fed from, owing to the voltage drop in the feeder, but 
this should not affect other feeders. Next, if the dynamos 


were over-compounded, then the bus-bar volts would go up . 


with the load. This might be advisable, but then the kicks 
would be felt all over the system. Also, instead of the 
battery helping at times of peak load, it would be being 
charged owing to the bus-bar yolts rising, and so would be 
adding load to the machines. 

It would not be possible, as is suggested, for the series 
turns to reverse the polarity of the machines on a short. A 
shunt machine may be reversed on a short circuit, but not a 
compound machine, as the series turns always keep the poles 
magnetised correctly, and it. is impossible for the armature 
ampere-turns to reverse the polarity. Of course, if it were 
possible for the battery to motor the machine to any great 
extent, the dynamo might then get reversed, but this is 
unlikely, though it would be serious if it happened. If on 
a short circuit the machine volts drop owing to drop in 
speed, the battery will pick up some of the load until its 
volts are equal to the machine volts. If it were possible for 
the machine volts to drop still further, then it might get 
reversed ; but, in reality, instead of this, it would give over 
more of its load to the battery, hence its speed would tend 
to rise and its volts come up as well. 


Ernest R. Alexander. — 


Newcastle-on-Tyne, December 17th, 1905. 





Your correspondent ‘* Werdna” would do well, or I should 
say better, to compound “theory” with -more ‘ practice.” 
How can he expect to gain the required information on such 
a point when he so briefly states the circumstances-he is 
labouring under ? ‘ 

Small «lighting stations may, in my. opinion, ‘vary in 
capacity from, say, 100 amperes to 1,000 amperes, and since 
the size and normal load of plants haveeverything to do 
with his question, it would be difficult for. one to-advise him 
rightly what course to pursue other than the one men- 


tioned herein. 
Sate aoe ; Geo, Caddick, 
= “Dublin, December 18th, 1905, 
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Fuse Standardisation. 


Re “ Notes on Continental Systems of. Fuse Standardisa- 
tion” in this week’s issue, should not “at least 1} times 
their normal fusing current” in paragraph 31 read “at 
least . . . . at their normal carrying current ? ” 

Again, where is the distinction to be looked for in the two 
tables for “‘ Low Pressure Systems” and ‘“ High Pressure 
Systems”? Except that there is a difference in the ranye 
covered, I can see no excuse for the insertion of both 


tables. 
A. Y. Jaker. 


Newcastle-on-Tyne, December 17th, 1905. 


[Our correspondent is right in substituting “ carrying ” 
for “fusing” in the quotation. As regards the second 
query, it is true that a few lines might have been saved by 
omitting the second table, perhaps at the expense of clear- 
ness ; but this would merely have made a distinction with- 


out a difference, where he finds a difference without a dis-— 


tinction !—Eps. E.R.] 





Electro-deposition of Copper. 


I am much interested in the controversy between Mr. 
Cowper-Coles and Mr. Ellis. May I ask whether the appa- 
rently meaningless letter which appeared on November 3rd, 
and seems to have closed the correspondence, was actually 
printed as written, or translated—to the best of his ability— 
by an ingenious comp. from a partially illegible MS. ? 


Onlooker. 


[The letter was type-written, and, to our mind, was quite 
intelligible-—Eps. E.R. ] 





Mr. Patchell’s Institution Paper. 

In the Hlectrician, Vol. 54, page 573, Mr. J. S. High- 
field wrote a short article dealing with certain troubles that 
had been met with about that time in the working of his 
3;000-KW. 11,000-volt steam alternators at Willesden, for 
which my company were the contractors. Previous to such 


publication Mr. Highfield courteously communicated with- 


the parties concerned, in order to ascertain if they had 
objections to the publicity that would be thus given to the 
matter, and in view of the scientific interest attached to the 
questions involved, no objections whatever were raised at the 
time. 

I do not propose to deal here with the causes that led to 
the troubles or with the nature of the same, beyond remark- 
ing that there never was any doubt with regard to these 
points ; moreover, it soon transpired that many other makers 
in this country, the States, and on the Continent had met 
with the same phenomena from time to time and to a greater 
or less extent. But it is to be particularly noted that in the 
above-mentioned article of Mr. Highfield’s, it was specially 
pointed out that all the materials used in the construction 
of the armature were the best of their respective kinds, and 
I may add that Mr. Highfield’s statement in this respect 
was based upon the reports of the independent specialists to 
whom the question of the quality of the materials employed 
had been specifically submitted. The reports made by these 
gentlemen, based upon their analyses and examinations, were 
absolutely conclusive on the point, and it became perfectly 
clear that the troubles were due to other causes and condi- 
tions, which those interested will find set forth in Mr. High- 
field’s article. 

Notwithstanding the fact that nearly £60,000 worth of 
plant was involved, regarding which even the shortest stop- 
page meant inconvenience and loss, the Metropolitan Co. and 
its engineering staff (recognising that the troubles were due 
to exceptional causes which could not have been foreseen), 
extended their sympathy and practical help to the contractors 
from the first to the last, and after the difficulties had been 
overcome and the contract closed, an amount of £4,440 was 
awarded tothe contractors as a bonus in respect to steam con- 
sumption, efficiency and reduced heating. 

The publication of Mr. Highfield’s article naturally gave 
wide publicity to the matter, and as a result, much comment 
has been made in many quarters in regard to the same. 
Throughout, and from everyone (particularly from com- 





petitors), I have received much sympathy and. evidences of 
goodwill, and in some cases considerable help, in the shape 
of data and particulars of similar insulation troubles with 
other high pressure plants. 

It remains for Mr. W. H. Patchell, in his recent Insti- 
tution Paper, to be the first, as far as I know, to bring up 
and treat this matter in an altogether different manner. 
Referring to Mr. Highfield’s discovery of nitric acid in the 
windings of the Willesden alternators, he says :—“ It appears 
to the author, therefore, that probably the acid is due to im- 
purity of the insulating materials rather than the destruction 
of pure material by ozone.” 

In other words, Mr. Patchell, knowing little or nothing 
of the facts of the case, and in face of Mr. Highfield’s explicit 
statement to the contrary, goes out of his way to do my com- 
pany and the manufacturer of the alternators a grave injury 
by deliberately making the wholly incorrect assertion that 
the troubles were due to the use of bad materials. 

I feel compelled in the interests of the manufacturers of 
the alternators to protest against Mr. Patchell’s action, and 
in doing so have little doubt but that I shall have the 
support of all those who like to see fair play. It may be 
that Mr. Patchell, when making the comments in question, 
did not realise that he was doing an injustice and an injury 
to others: and if this was the case, I have no doubt that he 
will think it well to withdraw or amend the statements 
referred to above. 

A. C. Eborall. 

London, December 19th, 1905. 





Simplon Railway Electrification. 


In your edition of December 1st appeared a short note 
relating to the electrification of the Simplon Railway which 
is based on erroneous information, and we, therefore, beg to 
supply you with the true facts of the case. 

First, we may say that the contemplated system is not 
what you call the ‘* Ganz” system, but the Brown, Boveri 
and Co. three-phase system. We would remind you that 
the first three-phase railway was started to work by us as 
far back as 1896: at that time we never thought of asso- 
ciating our name with this new system, believing that the 
all-embracing denomination of “ three-phase system ” would 
amply suffice. In 1899 we put down a full-gauge railway 
worked on this same system ; this latter line has undoubtedly 
served Messrs. Ganz & Co. as a model for their Valtellina 
railway. | 

By what right Messrs. Ganz & Co., therefore, call the 
system adopted on the Valtellina railway the ‘* Ganz ” system 
is, indeed, a puzzle to us. If the term three-phase system 
was too vague a one, the denomination Brown, Boveri system 
would have been justified, as we were. indeed the first to 
introduce and render successful this system, in spite of great 
opposition from contemporary firms and engineers. 

It is true that the trolley tension of the Valtellina Railway 
is 3,000 volts, while the tension adopted for its predecessor, 
the Burgdorf-Thun Railway, is only 750 volts, but then no 
merit for this new feature is due to Messrs. Ganz & Co., but 
only and solely to the Italian authorities, who were less 
prejudiced against high trolley tensions than their Swiss 
colleagues. 

Whether the much vaunted and mmch advertised 
* cascade ’’ method of control, which is a Ganz feature, is to 
be reckoned as an improvement, is more than doubtful. 
The main advantage of this method of control is that it 
supplied Messrs. Ganz & Co. with a necessary pretext for 
calling it their system. 

Should the adoption of the three-phase system for the 
Simplon Tunnel Railway be decided upon, then we shall not 
apply what you call the “Ganz” system, but our own, 
which had already stood the test on a number of railways 
before Messrs. Ganz & Co. decided to follow in our steps. 

As regards the rolling stock, no motor-cars will be run, 
but at the start only two electric locomotives of our design 
and construction. Should these prove inadequate to cope 
with the traffic, then the Italian railway authorities have 
decided to temporarily place some of their-locomotives at our 
disposal until we ‘have completed the additional locomotives 
required. 

Finally, we beg to say. that the electric power will be 
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generated at the existing power houses at each end of the 
tunnel (Brigue and Iselle), and not at Domo d’Ossola as 
mentioned in your article. 

. Trusting you will be able to find space in your valuable 
paper to publish the above facts, we remain, dear sir, 


Brown, Boveri & Co., Ltd. 
pp. W. BAERLOCH, 


[We regret that a wrong impression should have been 
conveyed by our note. That Messrs. Brown, Boveri & Co. 
were the first to carry out electric traction with three-phase cur- 
rents is a fact which is beyond dispute, and great credit is due 
to them for their enterprise and technical skill in accomplish- 
ing this feat. Still, the system adopted on the Valtellina Rail- 
way has been called the “Ganz system” for years—at any 
rate, in this country—and Messrs. Brown, Boveri’s protest 
is somewhat belated. We are pleased to learn definitely, 
after receiving various conflicting statements, that the work 
is to be carried out by Messrs. Brown, Boveri.—Ebs. E.R. ] 





Information Wanted. 


In an account of the “ Zedecco ”’ battery published in the 
New York Herald, Paris edition, it states that ‘the 
technical papers devote a large amount of space to setting 
forth the advantages of the system.” (an you or your 
readers oblige by giving me the names of the technical papers 
so quoting 7—E. 1. 0. 

Where shall I be likely to obtain electric light fittings for 
roll-top desks, with a telescope arrangement and turn-down 
shutter, manufactured by Messrs. McLead & Ward, New 
York 7—J. E. L. 

The writer would be pleased to know of a firm that have 
built a simple and cheap pattern of plug-type switches suit- 
able for sub-stations, with 5 to 10-Kw. transformers, H.T. 
2,000 volts, L.T. 100 volts —L. A. W. 

A new substance, named Galalith, and manufactured from 
milk, is said to possess valuable properties as an electrical 
insulator, being flexible, plastic, uninflammable, &c. Par- 
ticulars as to where it can be obtained would be esteemed by 
—Sr. Munao. 





Regenerative Control. 


Having read a number of comments which have recently 
appeared in your paper upon the merits and de-merits of 
the Raworth regenerative controller, I trust you will permit 
me to contribute a few remarks to the discussion, inasmuch 
as I have had 12 years’ experience with electrical car work 
in Great Britain, and am thoroughly acquainted with every 
detail connected with their maintenance. 

I can testify to the fact, which came under my own 
notice, that a car fitted with one of the Raworth controllers, 
on a hill with a grade of 1 in 16, returned 26 per cent. of 
current, as registered by the wattmeter, to the line upon 
descending the hill. 

Such saving must be of especial interest to tramway com- 
panies who have to purchase their current, but there are, 
however, other and equally important aspects of economy 
associated with this controller, viz., as affecting the “life ” 
of car wheels, brakes and brake blocks, which is, in my 
estimation, increased by fully 50 per cent., ard if this be so 
the cost of them and the time and labour involved in sub- 
stituting new for old ones are proportionately decreased. 

I consider also that the freedom from the flattening of 
wheels renders the control by the motorman far more com- 
“plete and the immunity from accidents greater. 

I know of no system possessing such advantages as the 
Raworth regenerator, and I am fully convinced that were 
some of the critics of this system better acquainted with its 
advantages, they would agree with me that “ it has come to 
stay.” 

W. Wood. 

London, December 18th, 1905. 





The letters in this week’s issue seem to call for some 
comment from me, although your correspondents show a 
lamentable lack of enthusiasm in giving a logical and 
scientific reason for the hope that is in them. 





I hope I have not done Mr. Raworth the injustice 
imputed to me by Mr. Hodgson. I used my own words to 
express my reading of Mr. Raworth’s meaning so as to save 
your valuable’ space, for which reason also I only gave one 
reference. 

I had, however, marked in case of need the following 
passages :— 

Letter No. 5.—(2 of the) “ Points in which many cars 
lack economy. 

“(a) Inefficient and unsuitable motors; (0) excessive 
weight,” (these both more or less concern motors). 

Letter No. 6.—“I have had nothing better to look for- 
ward to than the continuance of the series-parallel system 
reek e it is true that the defects of the system might be 
ameliorated by better design of the motors and accessories.” 

“Unfortunately the standardisation of traction motors 
has been carried so far that the buyer has to take what he 
can get, not what he wants.” .... 

“Take an ordinarily bad case in which 0-2 unit per mile 
could be saved by re-motoring the cars, &c.” 

“This is based on the substitution of a good series motor 
for a bad one.” 

From this it seems pretty clear that Mr. Raworth con- 
siders there is usually something that can be improved. In 
Letter No. 7 he holds up a “ world’s record” (Southport) in 
which he effected the improvement mentioned in my: letter, 
and which, I take it, he had in mind when writing Nos. 5 
and 6. 

Southport being more than usually level, of course, 
presented a favourable case, but the disparity of powers is 
greater than can be accounted for by the gentle grades in the 
majority of English towns. 

Of course, it is not important to know who has said the 
standard motors are too big ; the question is, arethey ? No 
one takes this point up. 

Your other correspondents all miss the point at issue. It 
is not, Do regenerative motors work cars ?—horses and cables 
do that. The question I raised was, Does not a shunt motor 
system possess certain inherent and constitutional disadvan- 
tages compared with a series motor traction system, assuming 
the best arrangement in either case. 

It may be that the admitted inherent advantages counter 


_ balance the disadvantages, but Mr. Raworth ought to either 


admit or disprove my points in a more logical way than by 
blank denials. : 

Mr. Alfred Raworth denies that (1) a shunt motor goes 
up hill at full speed ; (2) that it takes an overload while 
working at minimum field. 

Perhaps he will explain the following information, 
“collected” from the voluminous published letters of Mr. 
Raworth, sen. 

Letter No. 12.—* A hill of 1 in 15 did not appear to 
have any moderating effect on the speed.” 

Letter No 16.—** Speed, 10°5 miles per hour ; grade, 12°5 
per cent... . the two 40-H.P. motors were doing 120 H.P. 
between them.” 

(May I “ invent” the information that this is 50 per cent. 
overload ?) 

Letter No. 20.—* They take the cars up 1 in 18 at 
9 miles an hour, but the best that the series motor can do in 
series is about 5} miles per hour... .” Average speed, 
including stops, is 8 miles per hour. 

This last is, perhaps, the most charming piece of topsy- 
turvy reasoning in the whole series of letters. The dest that 
a series motor can do! Why, the fall in speed is its chief 
virtue. 

Mr. Alfred Raworth says that the Spen Valley series 
motors take the same overload as the shunt motors. Curious. 
Does he mean current, torque or power, and at what speed 
(i.e., at what field) does it occur ? 

In reply to Mr. Baylor I must point out that I do not 
hold a brief for the standard series traction motors. If he 
will refer, however, to the curves given in Mr. Raworth’s 
letter No. 3, he will see that the field of these motors, at 
any rate, is not saturated, as, indeed, it should not be. 

When c.R. drop alone is causing the fall in. speed, the 
speed-ampere curve runs into a straight sloping line. 

The temperature test is, of course, either a long inter- 
mittent run at full.rated load, or a short continuous run at 
the same load. In practice, the overload capacity of the 
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motor should take care of any sudden calls for extra torque. 
By the way, how often are trailers used in ordinary practice ? 
Is it not a fact that motors are put in double the necessary 
size for a contingency which rarely arises ? 

I wish I had time to accept Mr. A. Raworth’s invitation, 
but I do not see how this affects the point at issue. To see 
a car climb a hill will not alter first principles. 

Crane. 





I have been extremely interested in, and also diverted by, 
the correspondence appearing in your columns between 
“Orane” on the one part, and “ Mr. Raworth and Party” 
on the other part, on the above question. 

As no one has, up to the present, come forward to support 
“Crane” in ploughing his lonely furrow, so to speak, 1 
crave a little space and a little indulgence in that 
capacity. 

There are a number of points upon which I should like 
to touch, but time and space forbid, and so one or two will 
have to suffice. 

First of all, then, ve the statement made by Mr. Raworth 
“that two regenerative motors propelled a car up a 124 per 
cent. gradient taking 120 H.pP. without injurious effects, I, 
like “ Crane,” am quite certain that two similar, as regards 
design and size, series motors would have done the same 
thing with less current, and also with less sparking. 

Without injurious effects, granted, once or a few times ; 
but how long would the motors stand this ? 

What was the sparking like during this extraordinary 
performance ? Did Mr. Raworth take note of it? I notice 
he does not mention it. 

Then again, with reference to the size of motor, there 
can be no manner of doubt that, to make a scries motor 
converted to regenerative (shunt) anything like satisfactory, 
it must (when a series motor) have been too large for its 
work. 

Messrs. Raworth’s themselves indirectly confirm this by 
not ‘‘ taking on” conversion of motors rated at, say, 25 H.P. 
or less; also I hear that the original Brush motors, which were 
converted to regenerative at Devonport, are now being (or 
are to be) reconverted to series, as they have proved too 
small. 

Referring to Mr. Raworth’s invitation to “ Crane,” to 
visit the Spen Valley and see the results obtained with series 
motors and similar motors converted to regenerative, I should 
strongly advise him to accept it, as something seems to tell 
me that perhaps what he will see will not be altogether to the 
disadvantage of the series motor. 

With regard to Mr. A. Raworth’s letter in your issue of 
15th inst. I must give my support to “Crane.” Taking the 
points as numbered :—(1) The regenerative motors do 
pound up hill at full speed, «e., with any given field 
strength, they pound up hill at the same speed as they ran 
on the level, but with an increase in armature current corre- 
sponding to the gradient. It follows, therefore, that if the 
load and grades are sufficiently heavy, the regenerative motors 
will have overloads forced on them. Results will be severe 
sparking and heating. Also, if the field is weakened to the 
minimum while negotiating a hill, it follows that the 
the regenerative motors cannot help “ pounding up the hill 
at full speed.” Perhaps Mr. Raworth will dispute this. I 
don’t think he can. 

2. This is partly answered by (1) the regenerative 
motors will take an overload with “minimum field.” If 
this is not so, how on earth can one accept Mr. Raworth’s 
figure of 120 u.P. for two 40-H.p. motors? The field, I 
presume, was not the absolute minimum, but was the 
minimum so far as that particular hill is concerned. 

Suppose the field had been weakened to the minimum, 
what would have happened ? Why, increase in two things, 
of course, armature current and speed, and as a natural 
consequence, a further increase in overload. 

The poor 40-H.p. motors—theirs must be an unhappy 
lot on that famous hill ! , 

I hesitate to think what value the current would rise to 
with minimum field. 

3. Mr. Raworth does not contradict this flatly as he does 
(1) and (2). Why? 

He also adds, “ All the series motors at Spen Valley, cast 
from the same patterns, take the same;load every 10 


minutes,” —Zhey don’t, As far as weight of car, passengers, 
and gradient are concerned, they do. But what about 
speed ? We must not forget that. The regenerative motors 
cannot go slower if they want to (poor things), but the 
series motors can and do. Result, in favour of series, less 
speed, less current, no overload. 

Coming back to the question of injurious effects. What 
about heating ? It has come to.my knowledge that, after 
testing under the same conditions, the various parts of two 
regenerative motors were roughly about 50° F. hotter than 
the corresponding parts of two similar series motors. Is 
this correct ? What will be the: effect on the motors after 
working under the above conditions for some time ? 

As far as the handling of regenerative control cars is con- 
cerned, I gather that a much higher standard of skill is 
required than. with the ordinary S.P. cars, also in starting 
on severe gradients, under conditions of greasy rails, &c., 
there is no comparison between the two systems ; regenera- 
tive comes a bad second. 

In conclusion, I must say, judging by results obtained at 
various places, that there is a big future before regenerative 
control, but I do not think it fair to our friend the series 
motor, to say that, when converted to shunt (regenerative) 
it is a better motor. No; leaving out the question of 
regeneration: and the consequent economies, it must be 
patent to everyone that, with motors of the same size and 
operating the same routes under severe conditions, the 
regenerative motor cannot give as good results as the series, 
and owing to the heavy overloads it will have to stand, its 
life will be shorter and maintenance higher. 


Fair Play. 





Zambesi Puwer Scheme. 


I have read with much interest the article on the 
Zambesi power scheme by my friend, Mr. Esson, which 
appeared in your last issue. 

Since I have recently had occasion carefully to consider 
the whole question of the most economical means of supply- 
ing the Rand with electricity, and have arrived at my own 
conclusions ; the expression of the views held by others is 
naturally of great interest to me, whether antagonistic or the 
reverse, particularly if the former. 

In any controversial question the arguments in favour of 
one’s own view are apt from frequent use to appear to one- 
self somewhat hackneyed, and one welcomesa fresh opposing 
view inorder that one may have the pleasure of demolishing 
it—at any rate, to one’s own satisfaction. 

For this reason, on reading the first two columns of Mr. 
Esson’s article, I must confess that my interest was not 
awakened to any extent. Here I thought is a very able 


exposition of views which coincide entirely with my own, and 


my interest was only stimulated in waiting for and 
recognising the familiar points being brought out in 
succession. 

To my surprise on turning over the page and on reaching 
the last paragraph, I found that these very arguments had 
led Mr. Esson to a conclusion exactly opposite to that to 
which they seemed to point. 

Having gone so far as to admit that in a scheme involving 
the transmission of energy from the Falls, the working costs 
would be burdened with *55 of a penny per unit, in respect 
of interest on capital and maintenance and renewals of the 
transmission line alone, it is certainly surprising to hear that 
the energy could be sold at a price which could compete suc- 
cessfully with any steam station that could be devised. 

It seems to me that there is one rough and ready way in 
which it can be ascertained infallibly whether water power 
can compete with steam, under any given circumstances. 

The one gréat economy with which water-power can be 
credited which overshadows all the other small subsidiary 
economies is the saving of the coal bill. If the capital 
charges and maintenance and renewals costs of the trans- 
mission line and the cost of the energy lost in transmission 


involved by the use of water-power, are much greater than _ 


the coal bill of a steam plant at the delivery end of the 
transmission line, then obviously the use of water-power 
cannot be justified. 

Coal having a calorific value of about 11,000 B.TH.U. 


per lb. can be delivered into the bunkers of the steam station | 


which I advocate for 5s. per ton of 2,000 Ib. 
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In order to obtain this low price; however, the transmission 
of the energy over a comparatively short distance is 
necessary. ‘The same coal can be delivered anywhere on the 
Rand itself for 10s. 6d. a ton. It is unnecessary to go into 
the question of whether the transmission of the energy over 
this short distance is worth while in order to obtain the 
advantage of the cheaper fuel. It is sufficient for the 
present: comparison to consider a steam plant situated at a 
central point on the Rand. ~ 

The annual coal bill of such a station having an output 
of 87,500,000 units, with coal at 10s. 6d. per 2,000 Ib., 
and taking a consumption of 4 lb. per unit—a safe 
figure, considering the load factor adopted for the com- 
parison—wouid amount to £91,875. Against this figure 
we have Mr. Esson’s estimate of £200,000 per annum as the 
capital and maintenance costs alone involved by a trans- 
mission line from the Falls. 

A steam plant has therefore over £100,000 to its credit 
with which to meet the small additional economies which 
might result from the use of water power, such as the saving 
in boiler house, wages, waste, oil, water and stores. 

If I have not already trespassed too far on your valuable 
space, may I refer to Mr. Esson’s statement that under the 
Zambesi scheme the energy could be sold to consumers for 
#d. per unit ? 

Mr. Esson shows that the interest on capital and maintgn- 
ance and renewals alone would amount to ‘68d. delivered 
and transformed at’a central spot on the Rand. 

Mr. Esson, therefore, gives himself *07 of a penny per 
unit to cover interest on capital and maintenance and re- 
newals on distribution lines which have to supply mines 
scattered over an area about 50 miles long by 10 miles wide, 
also the cost of wages at both the generating and trans- 
forming stations in a country where a mechanic gets £1 a 
day and other wages are on the same scale. 

Not only does -07d. cover these items, but it also has to 
cover administration charges and, lastly, interest on working 
capital, which must include the debenture interest, which 
would have to be met out of capital during the initial stages 
of the scheme. 

However, I do not think I need labour the point, for 
verbum satis sapienti, and the comparison between the coal 
bill of a steam plant and the transmission costs of a water- 
power plant is sufficient. 

Robert Hammond. 

Westminster, December 19th, 1905. 


[A number of letters are held over owing to the pressure 
on our space.—Eps. E.R. ] 








BUSINESS NOTES. 


Calendars, &¢.—An acceptable pipe cleaner has come to 
hand, “with W. T. Glover & Co.’s compliments.” It has the 
firm’s well-known trade-mark, with “ Glover’s Cables” on the wings 
at one end, and a small loop, hole for holding cleansing wool at 
the other end of a twisted wire. A good supply of wool is 
furnished. 

Messrs. CLaRKE, CHapman & Co., Ltp., Gatesend-on-Tyne, send 
us a copy of their neat little pocket diary, similar to the one issued 
last year, and containing an insurance coupon for £1,000. This is 
a very practical and useful form of souvenir. 

Messrs. Epwarp Woop &Co., Lrp., of 88, Cannon Street, E.C., 
have issued a handy-shaped pocket diary for 1906, and among 
other features we observe some new tables of safe loads for com- 
pound girders and stanchions. 

The Britannia Evectric Lamp Works, Lrp., South Tottenham, 
N., have issued a handy waistcoat-pocket diary giving particulars 
and prices of their well-known “ Britannia” lamps, together with 
postal and other information, bound in a neat leather case with 
pockets. 


Bankruptcy Proceedings.—Harry Jones and Gwitt 
Luioyp CaTHRraLy.—At Wrexham Bankruptcy Court on December 
12th, Harry Jones and Gwilt Lloyd Cathrall, electrical engineers 
and plumbers, carrying on business at 19, Chester Street, Wrexham, 
were examined, the accounts showing liabilities amounting to £543, 
and assets estimated to realise £128. The creditors include 33 for 
trade materials, their claims being £531. Debtors commenced 
business 13 years ago with a capital of £50. Last October the land- 
lord of the premises distrained for rent, and sold the stock ; £124 
was realised, and of this £112 went for rent. - The debtor Jones 
stated that the stock was sold at just a little over a third of the cost 

rice. It did not occur to him that the best course to take would 
ve been to file his petition. His wife bought some of the stock, 
and the business was being carried on in her name. No statement 
had ever been made out to show how the partiership stood, and no 





cash book had been kept. He and Cathrall were not now working 
in partnership. The debtors were ordered to file certain accounts, 
and for this purpose the examination was adjourned. 

Gro. WrEBBER.—Last week, at the Wandsworth Bankruptcy 
Court, George Webber, formerly an ironmonger, of High Street, 
Putney, who was recently convicted of complicity in the big elec- 
trical frauds case, and sentenced to five years’ penal servitude, was 
brought up in custody to undergo his public examination. Accord- 
ing to his statement of affairs, says the Times, his gross liabilities 
amount to £30,000, and he attributed his insolvency to the orders 
which Leslie induced him to sign. Mr. R. Tweedie Smith, for the 
trustee, questioned Webber on several points about his dealings with 
Leslie. In answer to one question, Webber denied that he received 
over £6,000 in notes and burnt them. The Registrar granted Mr. 
Tweedie Smith an extension of three months in which to consider 
the numerous proofs, and the examination was adjourned, the debtor 
being taken back to prison. 

J. W. G. Learuer.—At the Sheffield Bankruptcy Court on 18th 
inst., it was stated in this case that the receiving order was made on 
a creditor’s petition, and it appears that the bankrupt left some time 
ago, his present whereabouts being unknown. No statement of 
affairs had been lodged, and therefore no particulars could be given, 
and no assets had yet been ascertained. It was stated that the 
furniture had been removed from the house at Totley where 
debtor had been living, and no trace of his movements had yet been 
found. 

Book Notices.—* Dynamo-Electric Machinery.” By 8S. P. 
Thompson, D.Sc. Seventh edition. Vol. II., Alternating-Current 
Machinery. London: E. & F. N. Spon. - 30s. net. 

“ Annuaire Pour L’An, 1906” (by the Bureau des Longitudes). 
Paris: Gauthier-Villars. Fr. 1.50. 

The Central. Vol. II. No.7, December, 1905. London: Hon. 
Sec., C. T. C., Old Students’ Association. 1s. 6d. 

“ Statistics of Public Education in England and Wales, 1903-4-5.” 
Issued by the Board of Education, and published by Wyman and 
Sons. Price 2s. 

“Fortschritte der Electrotechnik.” Part IV., 1904, and Part I., 
1905. Berlin: Julius Springer. 12 and 7 M. respectively. 

The Rhodesia Review. An independent quarterly for settlers and 
shareholders. Edited by Percy Lindley. December. London: 
30, Fleet Street, E.C. 

Hazll’s Annual, 1906. Edited-by W, Palmer, B.A. London: 
Hazell, Watson & Viney. Once more this welcome annual 
isissued. It has now reached its 21st year of publication, and as a 
cyclopedic record of men and topics of the day, which is what it 
claims to be, it can be highly recommended. To say more about 
the work than that it is a valuable work of reference, is not 
necessary, so well are its merits known already. 


Annual Dinners, &¢.—The seventh annual supper and 
concert in connection with the Leicester Corporation Tramways 
Employés’ Sick Benefit Society was held last week, Mr. A. F. 
Lucas (tramways manager) presiding. 

The third annual dinner of the premium apprentices of Messrs. 
Ernest Scott & Mountain, Ltd., Gateshead-on-Tyne, took place on 
12th inst. at the Savoy Restaurant, Newcastle-on-Tyne. The 
works manager, Mr. W. F. Coaker, took the chair, and Mr. G. L. 
Batty the vice-chair, the secretary being Mr. L. Darby. Mr. 
Emest Scott, who was present for a short time, spoke 
upon the recent crisis in the affairs of the firm upon 
their removing to their present commodious and up-to-date 
works at Gateshead. He expressed his disbelief in the pre- 
sent supposed boom in trade, stating that, in his opinion, in the 
present disturbed state of European affairs any sustained boom was 
impossible. The principal toast of the evening, that of ‘The 
Firm,” was proposed by Mr. G. L. Batty, and replied to by Mr. 
Hopper, in the unavoidable absence on business of Mr. Mountain. 


Smoke Abatement Awards.—The only silver medal— 
the highest award—for mechanical stokers for industrial boilers, 
has, we understand, been accorded to Mzssrs. Ep. Bennis & Co., 
Lrp., bythe Smoke Abatement Society for their mechanical stoker 
and self-cleaning compressed air furnace; also a bronze medal 
for their new chain grate (Bennis-Miller-Bennett patent). 


Dissolutions and Liquidations.—FULLER, MAcLEop 
AND Co., Ltp.—This company has resolved to wind up voluntarily 
with Messrs. Ehrenfest and T. V. Macleod as liquidators. 

ConsOLIDATED AccESSORIES Co. (Messrs. G. H. Scriven & H. C. 
King, electrical and consulting engineers and dealers in patents), 
Craven House, Kingsway, London.-—Partnership dissolved, Mr. 
Scriven retiring. Mr. King attends to debts and continues the 
business under the old style. 

MUSSELBURGH CONSTRUCTION SyNDICATE, Lrp.—This syndicate 
is winding up voluntarily, with Messrs. L. B. Schlesinger and W. B. 
Cownie as liquidators. 


Trade Announcements.—From 18th inst. the editorial 
and business offices of the Engineering Times are removed to 
6, Bouverie Street, Fleet Street, London, E.C. The paper is now 
under entirely new business and editorial management. 

The B.T.-H. Co., Lrp., Rugby, announce that their offices there 
will be closed from Friday evening, December 22nd, until Wednes- 
day morning, December 27th. 

The works and offices of Ernest Scott & Mounrary, L1p., will 
be closed from December 22nd to January 3rd for the Christmas 
and New Year holidays. 


Steel Chimneys.—Mzssrs. Tuomas Piccorr & Oo., 
makers of pipes and steel structures, have just successfully com- 
pleted two steel chimneys in South Wales, one 175 ft. high and the 
other 125 ft. high, 
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LIGHTING AND POWER NOTES. 


Basford.—The Board of Guardians has been recom- 
mended by the Visiting Committee to put down an E.L. plant at 
the workhouse at an estimated cost of £2,000. It is proposed to 
also utilise electricity for raising water. At present gas costs £257 
per annum, and water £130. 


Birkdale.—The Electric Supply Co. was summoned 
recently for smoke nuisance, but the Bench said the evidence was 
not sufficient to justify them in making an order. The case was 
dismissed. 

Brighton.—On the 12th inst. Mr. H. R. Hooper opened 
a L.G.B. inquiry at the Town Hall into the application of the T.C. 
for sanction to borrow £38,500 for electrical purposes, and £5,909 
for the purchase of the Star Foundry site for the erection of build- 
ings in connection with the electrical: undertaking. The inquiry 
lasted over two days, and elicited much information on the status 
of the undertakings, both old and new. 

At the outset it was stated that a reduction of £2,650 would be 
made on the first amount on account of a large prospective consumer 
not coming on immediately. The balance, £35,850 was made up 
as follows :—900 house services, £10 each, £9,000; new feeder, 
£2,000 ; 1,000 meters, £4 each, £4,000 ; motors for hiring purposes, 
£4,000 ; switchboard and accessories, £1,350, &c. Upon a question 
being put as to what balance of the previous loan remained in 
hand, the inspector was informed that there was about £4,000. 
Stock is purchased out of capital, and owing to the method of 
keeping the accounts the inspector was not able to find out whether 
applications or estimates under any particular sanction had been 
exceeded. Mr. Hooper criticised the estimates for the house 
services and joint boxes, which were £10 (plus £4 for meter) and 
25s. to 30s. respectively. £37,878 has been spent at Brighton 
on meters and terminal boxes, and £1,000 written off, in 
fourteen years. Mr. Wright as long ago as 1903 recommended 
that £1,400 should be written off on account of obsolete meters, 
but this has not been done. It appears that 5,647 meters have 
been purchased altogether, and that some of them have already 
been scrapped, whilst a debt of £2,500 is still owing under this 
head. In regard to the £4,000 asked for meters, thé inspector did 
not think the T.C. could obtain any further money when meters 
had been disposed of without sanction, and with a debt still out- 
standing on them. He advised the paying off of this debt out of 
reserve, 

In regard to street lighting, taking a 10 hours’ day average, and 
the number of units as 979,000 for which £10,000 is paid, this 
works out at about 24d. per unit—32-c.P. lamps cost £9 16s. a year. 

Coming to the question of the Star Foundry site for new.offices, 
workshops, &c., the resident engineer, Mr. Christie, said there was 
no room at the North Road station to allow of extension. He 
explained that the plant at this station would be retained in order 
to take the load during the three darkest months, which would be 
more economical than scrapping the whole of the existing plant at 
North Road, and buying new plant to install at Southwick. For 
nine months in the year the North Road station would be practically 
closed down as a generating station. The inspector pressed Mr. 
Christie to admit that the reason for this was that there was not 
depreciation enough to admit of the Council scrapping the plant. 

Mr. Hooper remarked that it seemed peculiar that, having 
erected one big power station where coal could be got for 13s. 6d., 
the T.C. should go on producing electricity with coal at 22s. 6d. 

er ton. 
. Mr. Christie replied that the alternative was spending a large 
amount of capitalto install plant at Southwick to cope with the 
“peak” for three months in the year. He did not think this 
alternative would be economy under any circumstances, and it would 
not pay to move the North Road plant to Southwick. 

The North Road station is to be kept up contrary to the original 
scheme, because, at present, it will not pay to move it or scrap it. 

Mr. Wright, in reply to questions put.by the Inspector, stated 
that about £330,000 had been expended on the Southwick station. 
At present there are three sets out of nine installed. The maximum 
load last year was 4,300 kw. plus 700 Kw. for tramways. The 
capacity of North Road is 5,400; kw. and there is now provided, 
with Southwick, a total capacity of 10,900 Kw. Mr. Hooper remarked 
that more plant than double the maximum demand is provided, 
and a building capable of containing machinery equal to three 
times the present demand. He asked when it was expected that 
the station would be filled up. Mr. Wright admitted that the esti- 
mates had been exceeded by about £70,000; he proposed to supply 
6,000 Kw. of new plant at Southwick and remove 4,000 kw. from the 
North Road station. 

The Clerk stated that the net profit, after providing for all 
sinking fund and interest payments, amounted to £43,124. Of this 
sum, £28,800 had gone to depreciation, and £14,244 to the reduction 
of the rates. 

Without going more fully into the details of this inquiry, we are 
inclined to agree to some extent with the Inspector ; evidently 
greater accuracy in dealing with questions of finance is very 
desirable. 

For this short report of the inquiry we are indebted to the Sussea: 
Daily News. 

Burslem.—The T.C. has received from the L.G.B. per- 
mission to raise a loan of £5.500, for the purpose of extending the 
E.L, main to Tunstall, 

Chichester.—The T.C. on Friday passed a resolution in 
favour of transferring the E.L. order to a company formed by Mr, 
Horace Boot, of Tunbridge Wells, 





Continental Notes.—GrrMany.—An electricity works 
is to be established at Aschaffenburg. 

Itaty.—Application has been made to the authorities of the 
Province of Sondrio, for a concession to put down plant to utilise 
the water power of the River Bith for generating electrical energy 
for lighting and power purposes at Valtellina. 

La Societa Elettrica per le Piccole Industrie is the name of a 
company which has just been formed in Verona, with a capital of 
£10,000, to supply electrical energy for lighting and power purposes. 

A concession to take 158,000 cb. ft. of water per second from the 
River Lanfro has been granted, to utilise a fall of 470 ft. giving 
theoretically about 8,500 u.p. The concession, however, with the 
whole installation, may be subsequently purchased by the Railway 
Administration on terms determined by them. 

The Municipality of Rovereto possesses water power available to 
the extent of 8,000 H.P., and is desirous of receiving proposals for 
its development from firms interested in such undertakings. 

Russ1a.—The balance-sheet of La Compagnie Centrale d’Elec- 
tricité, of Moscow, for the last financial year shows a loss of 767,202 
roubles. 


Coventry.—The T.C. on Tuesday adopted a recom- 
mendation of the E.L. Committee that a further sum of £5,000 be 
expended on the purchase of motors to let out on hire, making 
altogether £12,000 for that purpose. 


Dolgelley.—The U.D.C. has decided to invite tenders 
from electrical engineers for preparing a preliminary report on the 
establishment of the proposed E.L. works. 


Dundee.—An excellent customer has been lost to the 
Corporation. Messrs. Gourlay Bros. & Co. had intimated their 
willingness to take a supply of energy for their shipbuilding yard, 
but having failed to agree with the Corporation for a supply of 
power, they have now placed orders for generating plant for their 
own use, 


Edmonton.—The U.D.C. has instructed its Parliamentary 
agents to draw up a deed of transfer in accordance with the agree- 
ment with the North Metropolitan Electric Power Co. 


Gellygaer.—The U.D.C. has decided to proceed with the 
application for a prov. order for E.L., and, if the order is granted, 
to apply for a loan of £11,000 for carrying out a scheme in con- 
junction with the South Wales Power Co. 


Hanley.—The T.U. has fixed the rate for ordinary free 
wiring at 1s. 6d. per lamp per quarter, for three years. 


Kidderminster.—The R.D.C. has at length consented 
to the application for a prov. order for E.L. by the Kidderminster 
E.L. Co. on condition that the terms of agreement are similar to 
those existing within the borough. 


Leyton.—The U.D.C. has resolved to apply to the L.G.B. 
for sanction to borrow £21,100 the estimated cost of proposed exten- 
sions to the electric power station. 


London.—Crry.—The Streets Committee of the Corpora- 
tion has evidently been purturbed by a report that the two com- 
panies supplying energy within its area had come to a working 
agreement. However, the Charing Cross Co. has informed the 
Committee, that the report was not inserted in consequence of any 
communication by that company. Mr. Morton stated that no 
actual amalgamation between the two companies could take place ° 
without the consent of the City Corporation and the B. of T. Any 
such amalgamation would be of serious consequence to the citizens, 
seeing that the Charing Cross Co. entered the City as a competing 
company. The City Corporation has the right to purchase the 
Charing Cross Co.’s City undertaking at a settled price in the course 
of a few years. 

L.C.C.—-A conference of representatives of Borough Councils sup- 
porting the L.C.C. Electric Supply Bill, held at the Town Hall, Ful- 
ham, affirmed the resolution passed in favour of the L.C.C. obtaining 
powers to supply electricity in bulk, and decided, subject to clauses 
being agreed to, to recommend its respective councils to support 
the Bill, in preference to any introduced by private companies 
during the ensuing Session. A representative from each of the 
boroughs is to be appointed to consider the details of the London 
County Council Bili and other bulk supply Bills, and to report 
thereon to the conference ata future date. 

It has been resolved to lend £25,000 to the Fulham B.C. for E.L. 
purposes. 

Sr. Pancras.—A writ has been issued against the B.C. at the 
suit of six persons, owners or tenants of premises in Great College 
Street, adjacent to the electricity works, claiming damages for 
nuisances caused by vibration, dust, noises, smell, smoke; &c., and 
asking for an injunction. The Council’s solicitors have been 
instructed to enter an appearance to the writ. A feeder and mains 
are to be laid in Cumberland Market to maintain the pressure of 
supply on the 440-volt system. The estimated cost is £1,517. 

Strpney.—The new thoroughfare between Little Tower Hill and 
Great Prescot Street is to be lighted with “flame” arc lamps 
at an estimated charge of £210. ~- 

Is~Lineton.—The scheme for the extension of arc lighting 
(mentioned in last week's Review) has been referred to a special 
committee consisting of members of the Lighting and Finance 
Committees. 

ASSESSMENT AND VAaLuATION.—In accordance with the quin- 
quennial yaluation, the assessment of the Metropolitan Electric 
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Supply Co. in Paddington -has been increased by £11,976, the 
Central London Railway by £1,370, and the National Telephone 
Co. by £203. The new assessments of electric mains and generating 
stations in the metropolitan boroughs, where the municipal 
authorities are the undertakers, are given as follows :—Bermondsey 
rateable value £1,796, Fulham £2,432, Hackney £3,430, Hammer- 
smith £6,500, Hampstead £13,000, Islington £4,666, Poplar £3,760, 
St. Pancras £6,621, Shoreditch £4,628, Stepney £4,233, Woolwich 
£2,620. These figures have come before the Paddington B.C., and 
a motion was carried to bring the matter before the L.C.C. with a 
view to these assessments being made in accordance with the real 
values. 

WEstTMINSTER.—The Works Committee having complained that 
some of the arc lamps lighted under contract by the St. James 
and Pall Mall Electrical Lighting Co., are still under the agreed 
standard illumination, the company has pointed out that the work 
ofaltering the lamps is not yet complete. Meanwhile the contract 
penalty will be enforced. 

MARYLEBONE.—The question of the extensions outlined in our 
issue of the 8th inst., has been under consideration, and it has been 
decided to report on the whole question of expenditure on the E.L. 
undertaking. Of the £433,800 sanctioned, £340,405 (being the 
total amount sanctioned for 42 years) has now been taken up. The 
B.C. has still borrowing powers for £48,545 for alterations of works 
and mains, &c., repayable in 38 years, and £44,850 for meters, &., 
repayable in 10 years. In view of the rapid completion of the 
works it will be necessary very shortly to obtain these sums. 

SHoREDITCH.—Half the cost of opposing the Administrative Bill 
last session is to be charged to the electricity undertaking, and the 
other half to the general rate account. The result of the quin- 
quennial valuation which has just been concluded, is to reduce the 
assessments of railway, tramway-and gas companies by £11,000. 
The reductions in the railways and tramways is stated to be due to 
the competition of the new electric railways, while the decreased 
assessment of the gas company was chiefly due to the success of 
the municipal electricity undertaking, the assessment of which has 
been substantially increased. 

BrERMoNDSEY.—The load on the B.C. plant has considerably 
increased since March last; the Surrey Commercial Dock Co. 
and Messrs. Peek, Frean & Co. are now consumers ; 19,225 private 
lamps have been connected up during the past nine months, the 
total now being 58,359 8-c.P. 

From the Standard we learn that on December 19th the auditor 
of the L.G.B. attended to audit the accounts of the E.L. Committee 
for the year ended March.31st, 1905, and criticism was offered by 
the Bermondsey Municipal Association. It was pointed out that 
the accounts showed a surplus of £1,000 T'bis profit, the association 
contended, was a fictitious one, brought about by charging to 
other accounts expenses which really ought to be borne by the E.L. 
undertaking. They pointed out that the sale of energy to private 
consumers resulted in a loss of £308. The declared profit of £1,000 
is arrived at as follows:—During the year 387,480 units were 
generated for municipal purposes at a cost of £3,592, while the 
ratepayers paid £5,039 for it—z.c., lighting municipal institutions, 
£1,536; public lighting, £3,506. Deducting the loss on sale to 
private consumers of £308, and other items amounting to £140, the 
profit of £1,000 is left. As regards the destructor, working in con- 
junction with the E.L. undertaking, the cost of working, &c., for 
the year was £5,675. The revenue, including £500 credited for 
steam supply to the electrical plant, amounted in all to £887. The 
cost of destroying the refuse was £4,788. Some 13,027 tons of 
refuse were dealt witb, which, if carried away by barges in the old 
way, would have cost £1,302. The loss for the year was, therefore, 
£3,486, the cost per ton being 7s. 4d. ‘ The assistant engineer was 
called to give evidence, and said that the destructor was not 
earning by any means the £500 credited to it. 


Louth.—The T.C. has asked the L.G.B. to receive a 
deputation with reference to the recent refusal to. grant a loan for 
E.L. purposes. The Council had applied to the B. of T. for an 
extension of time for carrying out the E.L. order, but the Board 
raised the objection that the L.G.B. had refused the loan—hence 
the present action of the Council. 


Luton.—The T.C. has reduced the price of energy for 
lighting to 6d. per unit forthe first 70 hours of the maximum 
demand per quarter, and 2d. afterwards, or a uniform rate of 4d. ; 
for power to 2d. for the first 1,000 units per quarter, 14d. for the 
second 1,000, and 1d. beyond. 


Partick.—From the burgh electrical engineer we have 
received a copy of a neat little pamphlet which the Electricity 
Department bas issued on “ Electricity in the Home.” The merits 
of electricity for lighting and heating purposes are concisely 
stated, and should be interesting to the ratepayers in the burgh. 


Portslade, Southwick and Shoreham,—Difficulties 
have arisen with regard to the E.L. scheme projected by the 
Portslade, Southwick and Shoreham U.D.C.’s. It was intended 
that the Councils should obtain a prov. order, and lease it to 
Brighton Corporation. The Brighton Corporation has been advised 
that it should obtain the order. The price at which energy is to be 
supplied by Brighton has not yet been decided, and the prov. 
order will not be applied for in the ensuing Parliamentary 
session. 


Portsmouth.—The T.C. has decided to install at once a 
reserve plant at the electricity works, and to obtain a further 
16 double-decked tramcars, at an estimated cost of £29,800; appli- 


» in the way of alteration of connections, rent of meters, &,. It is 





Southampton.—The L.G.B. has forwarded to the T.O, 
sanction for a loan of £6,291 for E.L. purposes. Of this amount, 
£4,744 represents excess expenditure. 


Swanage.—Mr. H. B. Renwick attended a meeting of 
the U.D.C. on behalf of the Bournemouth and Poole Electricity 
Supply Co. on Friday last, in order to meet the expert appointed 
by the Council, and after a lengthy discussion, a resolution was 
passed consenting to the company’s application, and approving the 
draft prov. order submitted. 


South Africa,—Care Town.—On the recommendation 
of its electrical engineer and Electricity Committee, the T.C. has 
decided to reduce the price of energy for lighting and power. 


-The cost of production during 1904 was 821d. per unit, and for 


1905, up to September 30th, 6°57d. per unit. The reduction to be 
made in the lighting charges is to equal the saving effected during 
the current year, and at the same time cover, the profit at present 
made and placed to the credit of the rates. The revenue accrued 
to September 30th from the sale of energy amounted to £37,974, 
the number of units sold being 1,110,498, giving an average price of 
8°2d., the prices charged varying from 1s. to 8d. for night supply to 
half that rate for day lighting. The charges now brought into 
effect are 10d. to 8d, and 5d. to 4d., sliding scale, for night and day 
consumption respectively. A flat rate of 3d. for power has also 
been adopted, instead of from 5d. to 4d., lift motors being supplied 
with a time switch operating from 6 p.m. to midnight. The charge 
for street lighting has been reduced from 74d. per unit to the bare 
cost of generation, effecting an annual reduction of £2,433 under 
this head. 

Kimperuey.—tThe T.C. has asked the De Beers Co. to give some 
definite information as to when the installation of the street 
lighting might be effected. 

CaPE PentnsvLA.—It is expected that electric light will soon be 
extended to the southern suburbs. The Cape Peninsula Lighting 
Co. express their willingness to lay down supply cables and install 
electric light into private fresidences in return for repayment by 
monthly instalments extending over one or two years. 

EmpaBaan.—A new electric hoist and pumping gear has been 
erected at the Forbes Main Reef. Energy is generated by two 
dynamos in parallel, driven by a turbine, through belting, the 
water being derived from the Mhlotshen’s stream under a head of 
127 ft., through 12-in. diameter pipes; the length of the trans- 
mission line being one mile. 

PretToriA.—Through some telephone wires, which were being 
repaired in Market Street, coming in contact with the electric light 
wires, a couple of mules were recently electrocuted. 

JOHANNESBURG.—Mr. Dawbarn, in a report to the T.C., stated 
recently that good progress was being made with the erection of the 
new generating station. The p.c, supply, which has been in opera- 
tion since March last, has not been interrupted, and motors aggre- 
gating some hurfdreds of horse-power, are now connected to the 
underground mains. From 85 to 90 per cent. of the underground 
mains have been laid. The temporary generating station at 
Bertramstown has recently been extended by putting down some of 
the discarded sets from the old works, and is serving the districts 
of Troyeville and Beznidenhout Valley. 


Sunderland,—At the T.C. meeting on the 13th inst. 
the Electricity and Lighting Committee proposed that a second 
complete auxiliary motor-generator and transformer set be obtained 
from the British Westinghouse Co. at a cost of £475; also that the 
buildings and plant at Hylton Road station be extended at an esti- 
mated cost of £18,000, and that the Finance Committee be directed 
to obtain the sanction of the L.G.B. to the borrowing of this 
amount. Alderman Bruce said that four new boilers were required 
at Hylton Road. At present there were 20 altogether—12 at 
Dunning Street and eight at Hylton Road. At the former works 11 
out of the 12 were in constant use, and at the latter all the eight were 
constantly working. One of the engine and shipbuilding works had 
applied for 800,000 units, but was actually taking overa million. 
Another estimated 250,000 units, and was taking 350,000; and since 
the last engines were installed, the Committee had agreed to 
supply Sir James Laing & Sons’ yard for 10 years, the River Wear 
Commissioners had extended their demand to 400 H.P., and the 
Scotia Engine Works had also come on. The output had increased 
during the last three years by one million units each year. They 
were negotiating with other firms with a view to supplying them. 
The report was carried. 


Truro.—The T.C. has appointed a committee to meet the 
directors of the Gas Co., which intends applying for a prov. order 
for E.L. purposes. As a precautionary measure the Council has 
decided to oppose the application, and a similar one by the National 
Provincial Electricity Corporation, Ltd. 


Warrington.—The borough electrical engineer, Mr. 
F, V. L. Mathias, informs us that his Committee has decided to 
introduce an optional scale of charges for power purposes, based on 
the load-factor of the plant installed. The scale of charges is 
as follows, with intermediate values worked out proportionally :— 


Load factor Charge Load factor Charge 
per cent. per unit. per cent, per unit. 
40 e% aS lOds . 70 “es we “82d. 
50 “ ‘ “94d. 80 een Gx “76d. 
60 Sn a “88d. 90 pe oe “70d. 


This scale is based on the present price of coal, and is liable to 
revision. Consumers also have the option of the rate now in opera- 
tion, z.¢., 2d. forthe first 3,000 units per quarter, and 1d. afterwards ; 
they must pay the cost of bringing the new scale into operation 
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contemplated to put the new charges in force at once, and there 
is no doubt that they will be much appreciated by the large 
number of manufacturers in the town. 


Whitehaven. — The Lowca Engineering Co. has 
approached the R.D.C. with reference to lighting the parish of 
Parton by electricity. The company contemplates extending the 
plant at the works and desires to supply energy for lighting. The 
matter has been referred to a committee. 


Yarmouth,—A showroom and office for the display of 
electrical appliances for heating and lighting and for inquiries, is 
to be opened by the T.C. 








TRAMWAY AND RAILWAY NOTES. 


Ardrossan.—The Ayrshire C.C. has decided to petition 
against the proposed tramway order unless a satisfactory agreement 
is come to with the promoters in regard to wayleave. 


Greenock.—The Tramway Co. has’-decided to put a 
number of new single-truck cars in service. 


Belfast.—At the weekly meeting of the Tramways Com- 
mittee on Monday last, it was stated that the total cost of the recon- 
struction of the tramways system and its electrification was esti- 
mated at £1,050,000, exclusive of some £70,000 spent six years ago 
in extending the line on several roads with a view to the present 
change. 

Bury.—The annual report of the Bury Corporation tram- 
ways shows that the revenue for the year was £19,544, and the 
working expenses £11,041. There was a net balance of £510. The 
number of passengers carried was 4,065,455; the average revenue 
per car-mile 9°21d.; average working expenses per car-mile, in- 
cluding power cost, 5°20d. Since the complete system had been 
working the average number of passengers carried per week had 
been 96,448, and an average of 8,805 workpeople per week had 
been carried at half fare. 


Hudderstield.,—Owing to alleged grievances not having 
received attention, the tramway men in the employ of the Corpo- 
ration declined to commence work on Tuesday morning until an 
assurance had been givev.that various matters in dispute should be 
investigated. Asa result no cars were funning before eight o’clock, 
and considerable inconvenience was caused. The men allege that 
unreasonable suspensions and arbitrary dismissals are their main 
grievances, and they also complain of not being allowed to use the 
magnetic brake when the rails are in an unfavourable state for the 
hand-brake to be used. The Tramways Committee met on Tuesday 
and decided to invite representatives of the men's union to meet 
them with a view to a settlement at an early date of all the ques- 
tions now at issue. The Committee also decided to allow the 
drivers to use the magnetic brake anywhere on a greasy rail at 
their discretion. 

In regard to the scheme of the National Electric Construction 
Co., Ltd., to connect by tramway Halifax and Huddersfield, the 
General Purposes Committee has decided that, subject to the 
approval of the B. of T. and all other necessary authorities being 
obtained, and upon the company entering into an agreement, the 
Corporation will grant running powers to the promoters. 


Jarrow-on-Tyne.—Last week the T.C. resolved to send 
a. deputation to the B. of T. to oppose an application of the B.E.T. 
Co., which is seeking an extension of time for the completion of the 
local tramways. 

London.—Lonpon County Councu..—The Highways 
Committ¢e brought forward on Tuesday a report in regard to the 
erection of the second portion of the generating station at 
Greenwich. It was estimated that the buildings, the foundations 
for which were commenced last August, would be completed in 
24 years from that time. The cost of the. buildings was computed 
at £186,000, and that of the plant and equipment at £250,500. 
These estimates provided for the installation of fourturbo-generators, 
each of 5,000-Kw. capacity. The Council approved of the proposed 
expenditure. 

It was stated by the Highways Committee that, owing to the 
limited number of cars which would be available for a time, it 
would only be possible to run a four-minute service of cars in the 
first instance on the Strand-Angel tramway route, which was about 
to be opened, and later on a two-minute service; but the one- 
minute service_would not be introduced in the current financial 
year. On that basis the working expenditure to March 31st, 1906, 
would be about £3,560, as against estimated receipts of £5,255. 
It was agreed to sanction the expenditure. 

The traffic receipts for the first three. months’ working are 
estimated at 1s. per car-mile, and the working expenses at 8°19d. 
per car-mile, but when the full service is working it is estimated 
that the working expenses will be reduced to 64d. per car-mile. 
The surplus on working will not suffice to cover debt charges at the 
commencement of the service. ; 

The Highways Committee asked the Council conditionally to 
consent to the introduction of a Bill by the Middlesex County 
Council to authorise the construction .of tramways in London to 
join the proposed L.C.C. tramways from the Marble Arch and 
Netherwood Street, Kilburn, at the latter place onwards to High 
Road, -Kilburn, and to Cricklewood. 





Kilmarnock.—aAs the result of the first year’s working 
of the tramways, the drawings amounted to £8,543, while the work- 
ing costs were £6,200, and after allowing £2,300 for interest on 
— and expenses of opposition to the order, the net profit was 

42, 


Manchester.—The recent experiment of the Manchester 
Corporation on an “inner circle” of tramcars was an unfortunate 
failure. From the first the public did not seem to appreciate it. 
It is now announced that, during the few weeks the cars were on 
the route, they did not earn 25 per cent. of the cost of running them. 


Provisional Orders (Scottish).—Amongst the appli- 
cations for provisional orders lodged at the Scottish Office this week 
were the following :—Ardrossan, Saltcoats and District Tramways; 
Dumbartonshire Tramways; Dunfermline and District Tramways; 
Falkirk and District Tramways (Extension). 


Radcliffe.—The B. of T. has approved of the U.D.C. 
leasing the tramways to Bury T.C. 


Rochdale.—The Tramways Committee has appointed a 
sub-committee with power to settle the matter of the agreement 
between the Rochdale and Heywood Town Councils. When the 
agreement is signed Rochdale will have running powers to 
Heywood. The B. of T. inspector has passed the Rochdale section 
of the Heywood tramways, and it is now possible tc travel by car 
from Rochdale to Liverpool. Through connection from Liverpool 
to Halifax will shortly be cbtained. 


Sedgley.—At a meeting of the U.D.C. last week the 
Tramways Committee reported in respect to the existing agree- 
ment between the Council and the British Electric Traction Co. and 
the company’s obligations to the Council, that the Committee was 
unwilling for the agreement to continue for a longer period than to 
March 3rd, 1924. 


South Africa.—JouannesBuRG.—Several miles of track 
have now been laid and the main car-shed, it is hoped, will be com- 
pleted in the course of a week or so. Forty cars have arrived. 


Spain.—The Sociedad de Tranvias de Malaga has secured 
a concession to construct and work an electric tramway in the town 
of Malaga. 


Wolverhampton and Dudley. — Another advance 
towards intercommunication between these two towns was made 
last week, when at the meeting of the Sedgley U.D.C., the Tram- 
ways Committee reported that there had been submitted to it the 
draft of a proposed agreement between the Corporation of Wolver- 
hampton and the Wolverhampton District Tramways, Ltd., the 
Sedgley District Council, aud others for intercommunication 
between the tramways of the Corporation and the company between 
Dudley and Wolverhampton, and Bilston and Wolverhampton. 








TELEGRAPH AND TELEPHONE NOTES. 


Glasgow.—A very serious interruption of the tele- 
phone system of the National Telephone Co. in Glasgow 
was caused on Saturday evening last, by an outbreak of fire 
in the test-room of the Royal Exchange. The fire was overcome 
in the space of half an hour, but not before the cables were 
destroyed and 3,000 subscribers cut off, in addition to all trunk 
wires running into the Exchange.. The cause of the outbreak is 
unknown. The switch-room adjoining, where from 12 to 20 girls 
were employed at the time, was saved. The Royal is the most 
important exchange of the system in Glasgow, and the fire caused 
a complete dislocation of the service. Immediately after the flames 
had been subdued, Mr. F. Douglas Watson, the Scottish superin- 
dent, and Mr. W. A. Valentine, district manager, communicated 
with all the leading centres for assistance, and by Sunday aft@rnoon 
the work of erecting a new test-room had begun. Before the week 
is out it is expected that the Exchange will be in full swing again. 
The disorganisation of the service was seriously felt in commercial 
circles of the City. Though only the “ Royal” was unworkable, 
the other exchanges were seriously handicapped in that no com- 
wunication could be had with the main exchange. The damage by 
fire was estimated at £8,000. 


Italy.—The following Italian trunk telephone lines are 
to be inaugurated during the current month:—Verona-Vicenza- 
Ridova, Milano-Brecia, Napoli-Salerno, Pavia-Novara. 


Russia.—A St. Petersburg telegram to the Morning Post 
states that direct railway communication with St. Petersburg is 
interrupted, the rails having been torn up and all the telegraph 
wires cut. It was ordered that any postal or telegraphic employé 
not having resumed work on 14th inst. should be dismissed. 
Telegraph wires in many places throughout the country have been 
destroyed by strikers. 

At Konigsberg, on December 18th, it was officially notified that 
telegraphic communication with Russia was resumed on all the 
wires. 


The Telegraph Cable Export Trade.—We have 
frequently commented on the fluctuating character of the export 
trade of this-country in telegraph cables and apparatus connected 
therewith. This fluctuation is well shown by the November returns, 
which show a total of no less than £338,964, which compared with 
only £24,842 in October last and £95,091 in November, 1904.« For 
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» the 11 months ending with ‘November, the aggregate shipments 


attained a value of £1,522,751, as contrasted with only £791,799 in 
the corresponding period of 1904. 


Telegraphic Interruptions and Repairs :— 


CaBLEs. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No.1.) .. .. ve .. Aug. 26, 1901... BS 
Dominica-Martinique .. Ka oe es ee -. May7, 1902.. a 
St. Lucia-Martinique .. “e on -. May?, 1902.. 


Reissa-Issa (Yemen) Camaran oe es -- Oct. 22, 1902... *e 
Tarifa-Tangier .. Ne ‘a -. Jan. 18, 1904 oe 
Cayenne-Pinheiro as es .. Aug. 18, 1902.. és 
Closed { Viadivostock-Nagasaki a es .. Feb.7, 1904.. se 
Port ae ox oe ts .- Mar.7, 1904.. Re 
Jamaica-Colon .. es ae <a .. Jan.5, 1905.. AK 
Cadiz-Tenerif oa o9 os a -. July 20, 1905... ee 
Puerto Plata-Martinique an oo re .. Oct, 30, 1905 .. et 
Ponce-St. Croix .. s ata s .. Dec. 13, 1905 .. Dec. 18 
8. Juan-St. Thomas * as os oe .. Dec. 13, 1905.. Dec. 18 
LANDLINES, 
Puerto-Barrios .. es as “- ae « hee 28, 1902.. oe 
Kertch-Soutehoum a, a » 1904... ce 
Communication with Brazil via Galveston ee , Ju uly 18, 1905 . ee 


Wireless Telegraphy.—The Mexican Governed has 
decided in favour of the “Telefunken” system, and has placed 
with the Allgemeine Elektricitiits Gesellschaft, Berlin, an order to 
install stations for the establishment of wireless communication 
between Mazatlan (Simaloa) and San Jose del Cabo, the distance 
between these points being about 325 kilometres. At the request 
of the Government, the statiohs in question will be arranged for 
different wave lengths, as they are designed not only for intercom- 
munication with each other but also with moving ships. Wireless 
telegraph stations were installed on the “Telefunken” system in 
Rosalia and Guaymas in 1902, and since that time the Mexican 
Government has practically tested the system and trained a staff of 
operators, and the erection of a large number of stations on this 
system is therefore confidently expected by the company. 

Austria.—Experiments are being conducted at Fiume, in 
Austria, with wireless telegraphy. The transmission towers are being 
put up, to a height of 35 metres. Communication will be 
established with the lightship Zlore, and subsequently with the 
islands of Cherso and Ancona. The necessary current is being 
provided at a pressure of 2,000 volts. 

TIrany.—It is announced from Milan that a Bill will shortly be 
introduced in the Senate to authorise the Post and Telegraph 
Ministry to establish a “ network” of wireless telegraphy, which is 
to afford communication between all the large towns in Sicily and 
Sardinia on the one hand, and those in the Italian part of the 
European Continent on the other, The Bill will not indicate the 
particular system to be employed for the purpose, but a decision on 
the question will be referred to a committee of experts and elec- 
trical engincers under the presidency of Prof. Blaserna, a member 
of the Senate. It is calculated that the expenditure likely to be 
incurred in the execution of the work will amount to £80,000. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 
Austria,—The City Council of Kepfenberg has voted-the 


sum of £12,000 for the installation of electricity works. 





Croydon, y 9th. The Guardians are inviting 
tenders for electric fire alarms at the Infirmary. Specifications, &c., 
from Mr. Henry Berney, architect, 104, George Street, Croydon 
(deposit, £3 3s.). 


Grimsby.—January 5th. 500-Kw. engine and dynamo, 
boiler, switchboard, and other plant and cables for Corporation 
electricity department. See “ Official Notices ” December Sth. 


Islington.—January Ist. Suggestions for purification 
of water are\invited by the B.C. electricity department. See 
“Official Notices” December 8th. 


Kroonstad (S.A.).—The M.C. invites tenders for the 
supply of certain electrical machinery for the municipal generating 
station. 


Launceston (Tas.).—January 15th. 500 or more elem 
tric meters; maximum demand indicators; for the Corporation. 
See “ Official Notices ” November 17th. 


Marylebone.—January 10th. House service fuse boxes, 
also stores, for the Borough Council. See two “ Official Notices ” 
to-day. 


Plymouth,—December 23rd. Coal ‘Aigelinsting and 
conveying apparatus for the Corporation electricity department. 
See “ Official Notices ” December 8th. 


Pontypridd,— January ist, Cable conduits for the 
U.D.C. See * Official Notices ” to-day, 


- Pontypridd.—January 15th. Eight double-deck tre» 


qpre tor the UDO, Bee “foal Notices " to- sd 


ea 


St. Pancras.—January 9th. Arc lamps, columns and 
cradles for the B.C. See “ Official Notices” to-day. 


Southend-on-Sea,—January 25th. One 500-Kw. steam 
dynamo for the Corporation. ' See “ Official Notices” to-day. 


Spain.—January 30th. The Spanish Ministry of Public 
Works in Madrid, is inviting tenders until January 30th for the 
concession for the construction and working of an electric tramway 
between Santander and Astillero. Particulars may be obtained 
from, and tenders are to be sent to, La Direccion General de Obras 
Publicas, Madrid. 

Spain.—The municipal authorities of Andvain (Guipuzcoa 
province) have just invited tenders for the supply and erection of 
the plant required for the utilisation of the water-power of the 
River Argarate-erreca, in the generation of electrical energy for 
electric lighting purposes in the town. 

Tyrol.—The municipality of Tels is proposing to con- 
struct electricity works. 





CLOSED. 


Ashton-under-Lyne.—The T.C. has accepted the tender 
of the Harris Patent Feed Water Filter, Ltd., Manchester, for the 
supply of a Harris-Anderson water purifier for the electricity 
works, and that of Messrs. Mather & Platt for a tank for the well 
pumping plant. 

Burslem.—The T.C. has accepted the tender of Mr. 
EK. N. Evans for wiring St. John’s Market for the electric light, at 
£104 17s. 

London, — Portar.— The B.C. has accepted Messrs. 
Geipel & Lange’s tender for provision of plant for the manufacture 
of -disinfectant from salt water by electrolysis, at £325. 

Sr..Panoras.—The B.C. received the following tenders for elec- 
tric light cables :— 


Exectric Light CABLES. 


Lahmeyer Electrical Co. 5% <a pie £2,279 13 7 
Western Electric Co. 2,557 16 3 
British Insulated and Helsby c ables, ‘Lita. a 2,576 0 0 
Callender’s Cable and Construction Co. .. is 2,600 8 2 
W. T. Henley’s Te legraph Works Co. << as 2,616 4 8 
-_ mens Bros. & Co. ‘ oo 34 2,621 19 8 

A. Glover & Co. ot ite é. ee ee 2,624 7 38 
The Electrical Co. hie + as oe s 2,665.13 4 
Johnson & Phillips, Ltd. ale ox vo 2,684.18 7 
St. Helens Cable Co. = sia vo Te e 2,702 18 3 


Two Test PANELS. 
BE. F. Moy, Ltd. 
J. Pitkin & Son .. Re at . g 
Electrical Co. .. ¥ ee ks a -. 800 
TurReE DistripuTinG Boarps. 


(accepted) £38 0 0 each 
4 ~ 66 5 


E. F. Moy, Ltd. (accepted) £89 5 0 each 
Veritys, Lid. es bis vs es «ie | Mek Paar 
Northcote, Heav er & Co. an cay e's aes Si ea See 
Dorman & Smith ‘ . ‘> oD D5 
British Westinghouse Manufact uring Co. « 10600 , 
Edison & Swan United Electric Light Co. ey se. oe BG 
British Thomson-Houston Co. % ‘ -« 12 00-,, 
Electric & Ordnance Accessories Co... -- 17 0 0 


Four Liqguip CONTROLLING RESISTANCES. 


Dorman & Smith . e3 +» (accepted) £810 0 each 
Northcote, Heaver & Co. 9 0 -0:°:; 
British Westinghouse Elec. Manufacturing Co. 18°07 @:% 
BE. F. Moy ; ve OB OBS 
Electric & ‘Ordnance Ae ce ssorie Ss G 0. Ls 5.) WOO, 


PappinctTon.—The General Purposes Committee of the B.C. have 
received the following tenders ‘for putting in fittings, &c., to light 
the Town Hall :— 


Gas Light and Coke Co. Fs <e as .. £32810 0 
Metropolitan Electric Supply ‘Co. (Recommended) 636 0 0 


MaryYLEBONE.—The B.C. has received the following tenders :— 
SroraGE BATTERIES FOR NorTH STREET AND RATHBONE PLACE SuB-STATIONS. 


Hart Accumulator Co. .. “% = a> -- £28,490 
Accumulator Industries Co. .. = “s os ak 25,400 
Tudor Accumulator Co. <3 “4 <= oi: <7 22,446 
D.P. Battery Co. Ren we s as 18,135 
Chloride Electrical Storage Co. wy as ‘a <% 16,988 
A.B.P. Accumulator Co, 3f te oa ae 16,704 


Electrical Power Storage Co. ** (Provisionally accepted) 14,918 


THREE Movror-GENERATORS FOR MIDDLESEX Hosprrau, 

Siemens Bros. & Co. , a a ai -. £789. 7.9 

Electrical Construction Co. (Provisionally accepted) 769 0 0 
Lonpon County Councin. — The Highways Committee have 
received tenders as follows from selected firms for the steelwork 
required in connection with the erection of the second portion of 
the power station at Greenwich :— ‘ 
(Recommended) £46,490 


E. C. & J. Keay 

Clayton Son&Co. .. ae, 5 rk ee 47,726 
J. Westwood & Co. .. ts a os 3 49,461 
Braithwaite & Kirk .. i 2 ae es 50,275 
Thames Ironworks Co. s bya aN oe 53,139 
Redpath, Brown & Co. 4. bs Pr ‘> 54,660 
Head, Wrightson &CoO  «. eae a 54,918 
J, Butler & Co.'s Trustees . “a 4 57,897 


Architect’s estimate, £48, 180. 
The following tenders have been received for the reconstruction 
of the tramways in Vauxhall Bridge Road ;— 


J. Mowlem & Co, (Recommended) £20,878 

Dick, Kerr & Co. es a 43 rr v¢ 21,448 

Jy.Gr Whlte @ Coy 2.0 see ee fe > es, > 91/809 
Engineer's estimate, £19,070, 


(Gentinued on page 1019.) 
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THE town of Falkirk is situated near the eastern end of the 
Firth of Forth, about equidistant from Edinburgh and 
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Fic. 1.—DImAGRAM oF TRAMWAY RovurEs. 


Glasgow, in the 
County of Stirling ; 
it lies in the midst 
of a busy manufac- 
turing centre, which 
is the home of, 
among others, — the 
famous Carron Co. 
This fact promises 
well for the  pros- 
pects of the Scottish 
Central Electrical 
Power Co., from whose 
new generating station 
at Bonnybridge, power 
for the tramways is 
supplied. The line 
will eventually provide 
communication be- 
tween Falkirk and such 









PARISH OF FALKIRK 


THE FALKIRK TRAMWAYS. 


Carron and Grangemouth. 





neighbouring towns as Larbert, Stenhousemuir, Camelon, 


canon One factor which probably had much effect in postponing 
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- any useful route to cross both the 
Forth and Clyde Canal at two points on each. 


donian Railway, as owners of the canal. 


the commencement of the system, was that it was essential for 


tiver Carron and the 
Of the 


four road bridges originally existing, only one could be 
regarded as fit for tramway traffic without alterations so 
extensive as to amount to rebuilding, and difficulties became 
obvious, it being evidently necessary for a three-cornered 
arrangement to be made between the three interested parties, 
viz., the Tramway Co., the Local Authorities, and the Cale- 


Eventually, it was 


arranged that the local authorities should rebuild one of the 
% stone bridges over the river (the cost being borne partly by the 


Seats - local authorities and partly by the Tramway Co.), and that 


Messrs. Bruce Pecbles should construct and erect new swing 




















Fic. 2.—THE BainsFORD SWING-BRIDGE: OPEN, 
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Fic. 3.—TuEe BainsFrorD SWING-BRIDGE: CLOSED, 








bridges over the canal, 
the above-mentioned 
firm being the con- 
tractors for the entire 
scheme. 

As will be seen from 
the map, fig. 1, the 
route of the tramways 
is a circular one, com- 
prising in all some 7 
miles of track, and an 
extension is proposed to 
the busy shipping town 
of Grangemouth —a 
new line which would 
undoubtedly add 
greatly to the traffic 
receipts. 

The construction of 
the track was sublet by 
F 
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Messrs. Bruce Peebles to Messrs. J. G. White & Co. The gauge 
is 4 ft., the rails (which weigh 90 Ib. per yard and conform 
to the British Standard No. 1 section and _ specification ) 
are laid in 45-ft. lengths, on a 6-in. bed of 6 to 1 
concrete. The points, crossings and special work are all 
of Hadfield’s manganese steel, the length of the points being 
8 ft. 6 in., and the radius of the sharpest curves 48 ft. The 





Fic. 4.—VIEW OF A STANDARD CaR. 


gradients are on the whole not severe, though they occur at 
frequent points, the worst being a length of 300 ft. of 1 in 
155. The track is paved throughout with Whinstone 
setts: its construction generally follows standard tramway 
practice for a moderately dense service. 

The overhead construction is of the bracket-arm type on 
all sections, with the exception of about } mile of span wire 











hee fev 





necessary at certain points, are earthed at every fifth pole. 
The trolley wire is as usual divided into $-mile sections, the 
section boxes containing the usual switch and _ fuse 
equipment. 

The car-shed is situated between Larbert and Camelon, it 
has six tracks and at present accommodates 18 cars, though 
there is room for more. The usual inspection pits are pro- 














Fia. 5.—THE CarR-SHEDS. 


vided beneath four of the tracks, and there are also separate 
paint and repair shops, offices, &c. The sub-station, from 
which the system is supplied, adjoins the car-shed. 

The 18 cars are of the single truck double-deck type 
without roof covers ; one is seen in fig. 4. The electrical 
equipment was supplied by Messrs. Bruce Peebles & Co., 
Ltd., and includes their most recent type of motors and 

















Fic. 6.—THE INTERIOR OF THE SUB-STATION, SHOWING THE PEEBLES-La Coun Moror CONVERTERS. 


supported in part by poles and in part by rosettes; there is 
no centre pole construction. The side poles which are in 
four weights, stand 24 ft. high from the ground, the length 
of bracket arm varying from 8 to 16 ft. 

The trolley wire is of copper, 4/0 section, suspended in 
flexible bow springs. The ears are of the ordinary grooved 
type, and Nicholson’s patent mechanical and _ trailing 
frogs are used at the points and crossing. Guard wires, 


The motors as usual have cast-steel cases, 
divided horizontally. The armatures are of standard 
ventilated construction. The brushes are held in box 
type holders, and a_ positive means of adjustment is 
provided. The bearing housings are separate castings, 
and are not included in either upper or lower field frame, 
an arrangement pioneered by Messrs. Bruce Peebles, which 
is found most convenient in the car-shed. The lubrication 


controllers. 
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of the armature bearings also signalises a departure from 
old-fashioned practice, being of the oil-ring type, the ring 
being of special form, and a check being}fitted above? it-to 
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Fia, 7.—D1aGRaM OF ELECTRICAL CONNECTIONS OF THE BAINSFORD AND CAMELON Swina BRIDGEs. 


prevent violent chattering when passing over points, «c. 
Ordinary pad lubrication is used for the axle bearings. 
motorg are rated at 30 H.P., and the efficiency with gears, 
exceeds 80 per cent. at all loads between one-third load and 


25 per cent. over- 
load. 


The motor house. 





The controllers 
ure of the magnetic 
blow-out type, hav- 
ing four series, four 
parallel and six 
brake notches, 
arranged for series- 





parallel control. 
Hand and _ rheo- 
static brakes are 


fitted to all cars, 
track brakes not 
being necessary 
in view of the 


easy gradients. 
The lifeguards 


are of Hudson- 











Bowring make, 
and the — trolley- 
heads of the swivel- 
ling type. 


The power supply for the tramways is obtained from the 
Bonnybridge Station of} the Scottish Central Electric Power 
(‘o., recently erected and equipped throughout by Messrs. Bruce 


Peebles. It is transmitted at 3,300 
volts two-phase, 50 periods, to a sub- 
station, the interior of which is 
shown in fig. 6, and which adjoins 
the car-shed. The sub-station equip- 
ment includes a H.T. incoming feeder ; 
a switchboard, combined with which 
are two panels for the control of the H.7. 
side of the two Peebles-La Cour motor- 
converters. These converters, which 
were described in the ELEkcTRICAL 
Review, of November 24th, 1905, are 
each of 200-KW. nominal capacity, 
but each can readily take an over- 
load of 100 per cent. for short periods, 
so that at present one set can take the 
tramway load. 

The sub-station equipment also in- 
cludes negative boosters, and, of course, 
a low-tension switchboard; there is 
no battery. 

Perhaps the items of most interest 
are the two electrically operated swing 


bridges at Bainsford and Camelon respectively, illustrated in 


figs. 2, 3, 8 and 9. 


Each bridge is operated by a motor-driven winch, the 


FIG. 


8. 


THE CANAL BRIDGE AT CAMELON: 


OPEN. 


total length of line between s and rk. 
line thus isolated from the rest of the system are fed at the 
points M, XN, 0: M and N feeding the lengths from the section 





power being transmitted to the bridge by means of a wire 
rope running over guide pulleys. 
necessity, the motor can be thrown out of gear and the winch 


Asa stand-by, in case of 


operated by hand. 
The bridges turn on 
a circular roller path, 


being pulled round 
by the wire rope. 


They can be opened or 
closed completely, in 
40 secs. 

The arrangements 
for the overhead elec- 
trical equipment are 
clearly shown on the 
accompanying diagram 
(fig. 7), from which 
it will be seen that the 
trolley wire is divided 
into three sections— 
viz., two lengths of 100 
yards on either side, 
and the short length 
on the bridge. These 


sections are independently fed from the switchboard in the 
Four poles are erected on the bridge, two at 
each end, while corresponding poles are fixed on the bank. 
These poles support girders, as shown in the illustration, 


which take the 
place of the 
ordinary span wire, 
and also serve to 
support the me- 
chanical device, 
J, for aligning 
the overhead line. 
The trolley wire 
is run back a dis- 
tance of about 
50 yards from the 
bank as single wire, 
and then branches 
off into double line 
at the frogs marked 
X, and X,. 

Section insulators, 
sand R, are placed 
beyond the frogs 
100 yards on either 
side of the bridge, 
thus isolating the 
The three lengths of 











Fic. 
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uv 


.—TuHE CAMELON BRIDGE: 


CLOSED. 


insulator to the bridge, whilst 0 feeds the line on the bridge. 
These feeder points are connected to a single-pole double- 


throw switch in the motor house. To the top contact of 
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this switch the three feeders above mentioned are connected, 

whilst the bottom contact feeds the bridge-operating motor, 

and the switch centre is connected to a positive feeder. 
When it is desired to turn the bridge, the switch is thrown 





SHotLey Nava Tratinc ScHooLt: THE Exvecrric LIGHTING 
STATION. 


to the lower posi- 
tion, cutting off 
current from the 
overhead wire be- 
tween section insu- 
latorss and rR. Auto- 
matically - operated 
gates are also pro- 
vided at either end 
of the bridge, and 
these are interlocked 
with catch points 
some 20 yards back, 
so that a car run- 
ning by momentum 
with disabled brakes 
would be derailed. 
It will be seen that 
for a car to run into 
the canal is a phy- 
sical impossibility. 

Systems of swing- 














land between the mouths of the Orwell and the Stour, one 
of the most bracing spots on the east coast. 

There are 32 separate dormitories for 50 boys each, and 
instruction class rooms are provided, where, in addition to an 
elementary English training—seamanship, gunnery, torpedo 
work and the rudiments of mechanical and _ electrical 
engineering are taught. 

A large recreation field, which is also used for drill 
purposes, and an open-air gymnasium are provided. A 
covered gymnasium, a dining hall, and swimming bath are 
beng constructed, 

Separate buildings are provided for the ward room 
officers, seamen, marines, &c., with the necessary stores and 
offices. 

The establishment is officially known as H.M.S. Ganges 
from the fine old wooden line-of-battle ship anchored in the 
river, which was for many years used as a training ship and 
from which the boys have now migrated to the roomy and 
comfortable quarters on shore. 

The future British seaman is, in fact, well fed, comfortably 
lodged and educated, and even paid a small salary, and his 
headquarters compares most favourably with any public 
school. Our 
readers, however, 
will be most inter- 
ested in the electric 
lighting _ installa- 
tion, which consists 
of five 50-H.P. 
Gardner oil engines, 
each driving a 
“ Westminster ” 
dynamo generating 








current at 220 volts 
pressure. The en- 
gines are started by 
compressed air; a 
motor-driven air 
compressor and a 
reservoir for a 
working pressure of 
120 Ib. per sq. in. 
being provided. 
The reservoir 
when charged 
will start all 





bridge operation are 
fairly numerous in 
connection withy , 
trolley tramways?” 

and our readers will, no doubt, study 


{VIEW OF THE GENERATING PLANT, SHOTLEY. 


five engines if 
necessary without 
recharging. 





with interest the ingenious arrangement 
adopted by Messrs. Bruce Peebles. In 
conclusion, we may say that Messrs. 
Harper Bros. were the consulting engi- 
neers for the scheme, with Mr. A. A. 
Campbell Swinton as electrical adviser. 
Messrs. Bramwell & Harris were the 
consulting engineers for the sub-station 
equipment, and: Mr. R. D. Munro acted 
in a similar capacity for the bridge-work. 











THE ELECTRICAL PLANT AT 
THE SHOTLEY NAVAL 
TRAINING SCHOOL. 


THE maintenance of sea power is the 
keystone of our national policy, and 
although there are many yards for 
building ships, there is only one establish- 
ment at present for training the future 
seamen. This is the recently opened 
Royal Naval Training Establishment, 
at Shotley Point, Harwich, where ac- 
commodation is provided for 1,600 boys 
with the necessary complement of seamen, marines, officers 
and instructors. There is also a naval hospital with a staff!of 
surgeons, male nurses and nursing sisters. 

The site covers about 40 acres of ground on the point of 








THE SWITCHBOARD: SHOTLEY NAvaL SCHOOL. 


'*A battery of 125 Pritchetts & Gold cells (500 ampere- 
hour size) is installed for supplying energy during: the 
hours of light load, and is charged through a booster. A 
pair of small motor-driven centrifugal pumps circulate the 
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cooling water round the engine jackets, the water being 
re-cooled by passing it through a long pipe in a cooling 
pond outside the engine room before its return to the 
pumps. 

The switchboard is constructed of marble panels in an 
angle steel frame, with neat brass moulding. It contains 
five dynamo panels,. each fitted with ammeter, maximum 
and reverse automatic cut-out, quick-break switch, watt- 
meter, field regulator and switch fuse; one battery panel 
with 20-way regulating switches and the usual instruments ; 
one booster panel with motor starting switch, field regulating 
switch, automatic cut-out, ammeter and fuses, and also panels 
for eight feeders with ammeter and pD.P. switch fuses for each. 
There are three illuminated dial voltmeters, one for line 
pressure, one for paralleling and one for the battery. The 
two-wire distributing system consists of eight paper-insulated 
and lead-covered , feeders laid solid in earthenware troughs, 
filled with bitumen and covered with hard glazed tiles. 
The service cables are vulcanised rubber insulated, lead- 
covered and armoured, and are laid direct in the ground ; 
these are all of Messrs. Callender’s make. The wiring of the 
buildings, outside and police lighting, is carried out on the 
jointless system, the wires being looped into the switches and 
fittings, and each circuit terminating at a D.P. fuse and con- 
trolling switch. The wires throughout are enclosed in solid 
drawn steel tube with screwed joints, the whole of the 
tubing being fixed in position and the wires afterwards 
drawn in. The total number of lights is close on 3,000. 

The guaranteed oil consumption of the generating plant 
was *95 pint per Board of ‘Trade unit, and on test this was 
not exceeded. The oil used is refined Russian, costing 5d. 
per gallon ; the fuel cost thus works out at ‘6d. per Board of 
Trade unit generated. 

The governing is remarkably good. The guarantee was 
that on suddenly removing the load, the speed should not 
rise more than 10 per cent.; on test, however, the actual rise 
was only 2 per cent. 

The engines are of the horizontal type, with a single heavy 
fly-wheel. The complete installation has been carried out by 
the Westminster Engineering Co., Ltd., of Victoria Road, 
Willesden Junction, under the supervision of Messrs. Preece 
and Cardew, the consulting engineers to the Admiralty, the 
dynamos, booster, motors, switchboard and other details of the 
electrical equipment being of the Westminster Engineering 
Co.’s own make. 








CONTRACTS CLOSED. 


(Concluded from page 1014.) 


Cape Town.—The following tenders were received for 
electric lighting at Messrs, Cleghorn & Harris’s premises, to the 
specification of Mr. Clifford Jones :— 


Windows. Ares. 
Messrs. Koch & Dixie .. . (accepted) £276 0 0 £52 0 0 
Messrs. Green & Trevett rs ay 298 10 0 48 9 6 
Messrs. Govey & Co. .. te ‘a vy: 30410 0 50 0 0 
Clyde Engineering Co. .. i 5 ae 350 0 0 80 0 0 


The work comprised 210 window brackets and wiring for 10 arcs. 


Clacton-on-Sea.—The battery referred to last week as 
being ordered from the D.P. Battery Co., Ltd., will consist of 250 
cells of their Lumford station type, 13 plates. 

Croydon.—The T.C. has accepted the tender of the 
British Thomson-Houston Co., Ltd., for the supply of a three- 
machine motor-generator, at £1,450. 

Dundee.—The Ferbeck Chimney Construction Co.; of 
Finsbury Pavement House, E.C., has secured the contract for the 
erection of the chimney shaft (constructed on the company’s patent 
system) for the Dundee-Monifieth tramway power station. 

Mexborough,.—A contract for 16 double-deck car bodies 
for Mexborough (National Electric Construction Co.) has been 
placed with the Brush Electrical Engineering Co., Ltd. 

War Office—The Haste Pump Co., Ltd., have received 
orders from the War Office for tHree sets of surface condensing 
plant of the. counter-current type, including Edwards patent air 
pumps; also a separate contract for a large direct-acting steam 
pumping engine, 

Fn 





Christmas Dance.—The members of the Robertso. Social 
Club are having a Grand Christmas.Dance on Saturday, D.cember 


80th, it Brook Green Works, 





FORTHCOMING EVENTS. 


To-day’s Events (Friday, December 22nd).—At7.30p.m. I.E.E. (Manchester 
Students). Mr. W. T. Massey on “ The Manufacture of Electric 


Cables.”’ 








NOTES. 


A Merry Christmas,—The ExecrricaL Review wishes 
everybody electrical the Compliments of the Season. 


Ten Little Gas Lamps.—In congratulating our young 
contemporary the 7'yneside Electrical Pioneer—the monthly organ 
of the Newcastle-upon-Tyne Electric Supply Co., Ltd.—upon its 
excellent Christmas number, we quote therefrom one of its 
amusing “Christmas Jingles” on a topic that has pressed its way 
to the fore of late :— 


Ten little street lamps burning in a line,— 
Wind blew a mantle off, and then there were nine. 


Nine little mantles glowing very late,— 
Drunk clasped a lamp post, and then there were eight. 


E1cur little gas lamps looking up to heaven,— 
Bobby sneezed upon his beat, and then there were seven. 


SEVEN little gas lamps rather in a fix,— 
Water in the gas pipe—and then there were six. 


Srx little stray lamps tried to look alive,— 
One overstrained itself, and then there were five. 


Five sickly gas lamps! Town Surveyor swore,— 
One mantle trembled, and then there were four. 


Four winking gas lamps, shabby as could be,— 
Boy shied a pebble, and then there were three. 


THREE little gas jets looking rather blue,— 
Gent. slipped upon the kerb, and then there were two. 


Two little mantles completely overdone,— 
One failed its warranty, and then there was one. 


Ons little gas lamp burning all alone,— 
Gas main exploded, and then there was— 


Electric light all along the street, supplied by the 
County of Durham Electrical Power Distribution 
Co., Ltd. 

There is a good deal of interesting chatty matter in the}Pioneer, 
which will educate the public for wham it is intended, in regard to 
electric lighting and driving, but the coloured frontispiece repre- 
senting an interesting-stage in “A Christmas Story” told after 
dinner in the effective light and cosy warmth of an electric 
radiator, is the chief attraction of this particular issue. 


National Electrical Manufacturers’ Association 
(Inec.). — At a meeting of the Association on the 4th inst., 
there was a general discussion of the matter of the increased price 
of raw material, and it was resolved that as from the 11th inst. 
the manufacturers should make a minimum advance of 5 per cent. 
on their present home and export net prices (i.c., 5 per cent. on the 
net). y 

i a meeting of conduit tube manufacturers held on Monday, 
it was unanimously decided, owing to the rise in the price of raw 
material, to raise prices 5 per cent. on the net, as from Decem- 
ber 20th. 


What is an Electrical Engineer ?—The Standard 
recently, under the heading “What is Whisky ?” reported the 
hearing of an action which has prompted the heading of this note, 
for amongst the witnesses was Mr. F. L. Rawson. We are accustomed 
to find electrical engineers acting in-all kinds of capacities—for 
instance, the Electrical Engineers (R.E.) ;Vols. have lately been 
acting as a sort of “ first aid” to broken down railway stations— 
but this is the very first intimation we have had that they were 
experts in whisky. We should never have suspected it. 


The Exhibition Presentations.—At the Electro- 
Harmonic Smoking Concert on Friday evening last, the presenia- 
tion of the Olympian Exhibition souvenirs to the members of the 
Exeeutive Committee of that very successful undertaking took 
place in the interval. Mr. John Gavey, C.B., the chairman, in hand- 
ing over the souvenirs, of which a list is given on p. 1020, remarked 
that the exhibition had undoubtedly been a success from every 
point of view. The public were pleased ; the exhibitors were 
likewise well satisfied with the result, and the Executive Com- 
mittee were pleased also, particularly because of the successful 
financial issue which had resulted in a substantial return of their 
payments to the exhibitors, the sum of £250 being handed over 
to the Institution of Electrical Engineers Benevolent Fund, and a 
considerable sum to the newly-established Electrical Trades 
Benevolent Fund of the National Electrical Manufacturers’ 
Association, Mr. BE. Cunliffe-Owen, 0.M.G., chairman of the 
Executive Committee, in acknowledging the presentations on 
behalf,of himself, the vice-chairman (Mr, C.’8. Northcote), and their 
co-workers, said that words failed him to augeu Wits, acd te 
own gtatitude for the héwour thus bestowed upon him; aid fa 
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such a remark he was voicing the sentiments of his colleagues, The 
success of the exhibition was due to all parties having pulled well 
together—with such unanimous co-operation failure could not have 
happened. Among the many other excellent results of the 
exhibition was the creation of a spirit of friendliness and good 
feeling among those connected with the electrical trades. 

It will be remembered that the committee was constituted as 
follows :— 


(a) Exhibitors belonging to the N.E.M.A. ... 5 members. 
(6) Exhibitors not belonging to the N.E.M.A. ... 5 *n 
(c) Electric supply undertakings oe ee | . 
(d) Incorporated Municipal Electrical Association 1 Rs 
(ce) National Electrical Contractors’ Association 1 3 





Total ... bi aoe ... 16 members. 


The idea of presenting the members of the Committee with 
souvenirs originated with some of the exhibitors, and at their 
request the five weekly electrical papers exhibiting at Olympia 
took the matter up, as they formed a small class distinct from the 
trade exhibitors, and it was felt that they were well suited to act 
as an informal committee to carry out the common wish. Con- 
tributions were limited to a small uniform sum from each ex- 
hibitor, the desire being to make the gifts an expression of general 
appreciation, and not a material return for services freely rendered. 
The manner in which the exhibitors supported the fund was 
most gratifying, and the subscribers, who numbered 127 in all, 
included the great majority of them. The names of the sub- 
scribing firms appear on page 57 of our advertisements this week. 
The following is a list of the committee (including the secretary) 

with the gifts which were awarded to each. Each of the souvenirs 
bears the initials of the recipient, and also the following :— 

1905 

Olympia 
E.E. 


CHAIRMAN. 
E. Cunliffe-Owen, C.M.G., gold chronograph, non-magnetisable 
(supplied by Messrs. S. Smith & Son, Ltd.) 
Depvury-CHAIRMAN. 
C. S. Northcote (Veritys, Limited) gold combination match-box 
and sovereign purse. 
ORDINARY MEMBERS. 
S. W. Baynes (St. Pancras Borough Council) 
H. Bevis (General Electric Co.) 
O. H. Bishop (Edison & Swan United Electric 
Light Co., Ltd.) 
H. W. Butler (Electrical Power Storage Co., Ltd.) 
Sidney T. Dobson (St. James & Pall Mall Electric 
Light Co., Ltd.) Z 
J. E. Edgcombe (Kingston-on-Thames Borough 
Council and President of Incorporated 
Municipal Electrical Association) Gold 
T. C. Elder (Brush Electrical Engineering Co., Ltd.) Match 
Frank Gill (National Telephone Co.) = 
J. E. Kingsbury (Western Electric Co.) Boxes. 
H. Oppenheimer (International Electric Co.) 
W. L. Pakenham (Crompton & Co., Ltd.) 
W. H. Patchell (Charing Cross, West End & City 
Electricity Supply Co., Ltd.) 
Roland S. Portheim (Bruce Peebles & Co., Ltd.) 
W. R. Rawlings (National Electrical Contractors’ 
Association) 


———— 





SECRETARY. { 
Walter Davenport J 


Institution and Lecture Notes. — Brrwincuam 
ASSOCIATION OF MECHANICAL ENGINEERS.—On the 14th inst. a 
paper was read by Mr. J. D. Bailie, of Leeds, on “The Parsons 
Steam Turbine.” 

LiIvERPOOL ENGINEERING Socrmty.—On 13th inst. Mr. P. Barrett 
Coulston read a paperon “The Use of Electric Power in Collieries.” 

Dick, Kerr Encryeermnc Society.—On Saturday last the 
members of the Dick, Kerr Engineering Society held their first 
social evening. The entertainment took the form of a smoking 
concert, all the songs being rendered by members of the society. 
The evening was an entire success, and was thoroughly enjoyed by 
all present. Mr. Cox, of the testing department, was in the chair. 

Socrety or EncineErs.—The fifty-first annual general meeting 
was held on Monday, December 11th, at Westminster. The chair 
was occupied by Mr. Nicholas J. West, President. The following 
gentlemen were duly elected by ballot, as the council and officers 
for 1906, viz.:—As President, Mr. Maurice Wilson; as Vice-Presi- 
dents, Messrs. Richard St. George Moore, Joseph William Wilson, 
and William Henry Holttum; Honorary Secretary and Treasurer, 
Mr. David Butler Butler. The following premiums have been 
awarded by the Council for papers read during the past session, 
viz.:—The President’s Gold Medal to Mr. Sherard Cowper-Coles 
for his paper on “The Metallic Preservation and Ornamentation of 
Iron and Steel Surfaces”; and a Society’s Premium of Books to 
Mr. William Pollard Digby for his paper on “ Statistics of British 
and American Rolling Stock.” 

IRon AND STEEL InstiruTE.—The Times says that the Council 
of this Institute have arranged that the annual general meeting 
shall be held in London on May 10th and 11th, 1906. In place of 
the usual autumn meeting, a joint meeting with the American 
Institute of Mining Engineers will be held in London on July 23rd 
to 28th. It is intended during the week following to give the 
American visitors an opportunity of seeing some ‘of the ironmaking 
districts. 





At the meeting of the Manchester Geological and Mining 
Society last week, Mr. G. J. Hooghwinkel contributed a paper on 
“The Generation of Electricity by the Waste Gases from Modern 
Coke Ovens.” 

Last week at the Nottingham Guild of Mechanical and Electrical 
Engineers, a lecture on “ Electric Cables: Their Manufacture and 
Uses,” was given by Mr. G. Preece (of Messrs. W. T. Glover and 
Co., Ltd.). 

InsTITUTION OF MecHanicaL ENGINEERS.—On Friday last a paper 
on “The Behaviour of Materials of Construction under Pure 
Shear” was read by Mr. E. G. Izod. The paper embodied the 
results of tests carried out at University College Engineering 
Laboratory on the more commonly used materials. There appeared 
to be no constant relation between ultimate shearing stress and 
ultimate tensile stress. Some of the results were as follows :—Cast- 
iron, tension, 13°7 tons per sq. in., shear, 16°1 tons; cast phosphor- 
bronze, tension, 13°4, shear, 17°2; gun-metal, 12°1 and 12°5; yellow 
brass, 7°5 and 9°4; delta metal, 47°3 and 24°2; aluminium, 6°4 and 
4'5; wrought-iron bar, 26°0 and 19°4; mild steel plate, 26°9 and 21; 
Swedish crucible steel, 56°3 and 36°6 tons per sq. in. 

Before the Sheffield Society of Architects and Surveyors last 
week Mr. S. E. Fedden, A.M.I.C.E., chief of the Sheffield Cor- 
poration Electric Supply Department, delivered a lecture on “‘ The 
Uses of Electricity in Modern Buildings.” 


Engineering ‘ Employment. — The Amalgamated 
Society of Engineers reports continued improvement in the con- 


dition of trade so far as its members are affected. ‘‘ The figures this ~ 


month (November) are again of a satisfactory nature, the member- 
ship now reaching 98,643, and the unemployed having been reduced 
to 3,146, the number on sick benefit being 2,386, and the number 
on superannuation 5,058.” The London district, however, reports 
continued depression in the eastern portion, with slight improve- 
ment in the north, south and west. 


Municipal Wiring at Sheffield.—The protest of the 
Chamber of Commerce on this matter (see ELEcrricaL REvIEw, 
p. 956) came before the City Council on 18th ‘inst., when 
Alderman Styring proposed that it be referred to the Electric 
Light Committee. He complained that the Council of the Chamber 
of Commerce had received a deputation of traders hostile to the 
Corporation, and passed a condemnatory resolution after hearing a 
one-sided statement. The department referred to was necessarily 
purchased by the Corporation as an integral part of the electric 
light undertaking, and cost about £40,000. He did not think the 
electrical traders’ claim that it should be given up would receive 
any serious attention at the hands of the Council or of the public. 
The traders had been received by the Electric Light Committee, 
and had been asked to show any single instance in which they 
thought the Corporation had unduly competed with them in carry- 
ing on electrical business; and they had absolutely failed to do 
anything of the sort. The Committee only did wiring and fitting 
for persons who were customers, or were intending to become 
customers. They did not enter into open competition for electrical 
work. The resolution was carried. 


Fatality.—A Belfast paper reports that an ironturner 
named John Smith met his death at the Belfast electric light 
station on 12th inst. It seems that Smith was engaged on a scaffold- 
ing at work in connection with the construction of additional accom- 
modation rendered necessary owing to the introduction of the elec- 
tric trams. Deceased got into one of the buckets of the coal convey- 
ing plant, when a man working above shouted to him to get-out. 
In attempting to do so, he overbalanced himself, and fell to the 
ground, a distance of nearly 50 ft. When picked up he was in an 
unconscious condition. His injuries proved fatal. 


Gas.—‘ Death from gas poisoning” was the verdict 
returned at an inquest held the other day on Jane Northage, age 73, 
who lived at Waterloo Street, Bangor. She was found in bed, 
having been asphyxiated by gas, which escaped from the Cor- 
poration main. 


North Wales Power Scheme,—With reference to our 
recent article on this undertaking, we are informed that the last 
sentence is incorrect ; Mr. Obornyak was in the employ of Messrs. 
Bruce Peebles & Co., who made and erected the whole of the elec- 
trical plant, Messrs. Ganz & Co. having nothing to do with the 
contract. Mr..Obornyak did not supervise the work, Mr. W. V. 
Waite being resident engineer, and Mr. A. W. Beuttell chief 
assistant. 


Price Advance of Austrian Electrical Machinery.— 
The Austro-Hungarian electrical firms have decided to advance as 
from January Ist the prices of electrical machinery and materials 
by 10 per cent. The increase has been prompted by the constantly 
growing prices of raw materials, which render impossible the 
further maintenance of the depressed prices already in existence. 
At a conference held in Vienna on the 11th inst., it was mentioned 
that since the beginning of 1904 copper wire had advanced by 
40 per cent., and copper sheets by over 25 per cent., whilst large 
increases had also taken place in reference to‘iron, brass, rubber, 
ebonite and lead. The Austrian firms explain that in raising 
prices they are only following the example set them by the elec- 
trical engineering firms in Germany afew months ago. The con- 
ference which decided upon the increase was attended by repre- 
sentatives of the Austrian and Hungarian Siemens-Schuckert 
Works, Ganz & Co., the Union Electricity Co., the United Elec- 
tricity Co., Fr. Krizik, Kolben & Co., the Vienna Electrical 
Industry Co., Pickler & Co., the Weiz Co., and Bartelmus,-Donat 
and Co., of Brunn. These are the largest firms in Austria- 
Hungary. ' 
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Poleforcia—What is it ?—How many of our readers 
can answer this question ? And how many recollect how we took 
upon ourselves, as a public duty, to expose the fallacy which it 
connotes? A profitless task, it is true, and one which led to an 
action for libel, How we won that action will be found recorded 
on pp. 710—712 of our issue for November 1st, 1901. Never- 
theless, the indefatigable Mr. Pole, whose pertinacity would 
be above praise in a better cause, continues to extol the 
virtues of his multiple energising momentum engine, and has 
even succeeded in obtaining the support of a gentleman 
whose name: is on the list of members of the Institution of 
Civil Engineers, as well as that of one who uses the 
sacred symbols M.I.C.K., but is unknown to the Institution. Once 
again, what is Poleforcia? In the words of the inventor (of that 
mysterious Shibboleth) it is “the new power,” “the mechanically 
made power,” “the momentum of several fly-wheels.” Let us 
explain. Mr. B. C. Pole mounts a series of small engines opposite 
a series of heavy fly-wheels, with ratchet gearing so arranged that 
each fly-wheel is alternately coupled to a countershaft and to an 
engine. Only one fily-wheel is coupled to the shaft at a time, while 
all the rest are being accelerated by their respective engines. Each 
fly-wheel in succession, when it reaches full speed, is uncoupled from 
the engine, and coupled to the shaft. If there are n engines and 


1 


fly-wheels, each fly-wheel is driven by an engine for Moon eel ie 
n 


coupled to the countershaft for + of the time occupied in one 
n 


complete cycle or series of complete cycles. : 

Thus, in reality, there are n - 1 engines constantly at work 
storing up energy in the fly-wheels, which periodically discharge it 
into the shaft in succession. The speed of the shaft necessarily 
fluctuates between a maximum and a minimum value z times in a 
complete cycle. The resultant effect is simply that of » — 1 
engines coupled to the shaft through a most barbarous type of 
gearing, hunting all the time, and wasting a large proportion of 
their power in friction. 

An electrical analogue may be found in, say, five storage 
batteries, each charged for four minutes at 100 amperes by a 
separate steam dynamo, and discharged for one minute at, say, 
360 amperes, into a common set of bus-bars, with a fearful array of 
automatic interlocked switches which ensure the coupling of only 
one battery to the bars while the other four are put to charge. The 
idea of coupling four of the dynamos direct to the bus-bars, and 
dispeusing with the batteries and the fifth dynamo, to say nothing 
of the switchgear, is obvious, 

We suggested that Mr. Pole would do better to dispense with his 
wheels, thus saving friction losses. But he says that he puts in 10 Hp. 
and gets out 30! Clearly, if this is so, when his machine is driving a 
dynamo, he need only substitute a set of motors for his engines and 
couple them to the dynamo. Then he can save all his coal, and have a 
margin of power for electric lighting or any other purpose. If he 
will do this, we will be the first to pay homage to him as a genius 
of the first water—more gifted even than his predecessor, the illus- 
trious Keely, of motor fame. And we shal! be most curious to 
know how it is worked. 


Appointments Vacant.—General clerk for the 
Cheltenham and District Light Railway Co. ; switchboard attendant 
for Coventry (£50) ; switchboard attendant for Wrexham (25s.). 


Some Properties of Electrolytic Hydrogen.—A 
recent number of The Analyst contains a “preliminary note” on 
the reducing action of hydrogen, by Messrs. A. C. Chapman and 
H. D. Law. The matter in question is, perhaps, mainly of chemical, 
rather than electrical, interest, being based on certain anomalies in 
what is known as the Marsh-Berzelius test for arsenic. When this 
test is employed, hydrogen formed at the surface of a platinum 
cathode in the electrolytic method fails to reduce arsenates (and so 
to give the indications sought by the investigator). In the zinc 
method, where that metal is decomposed in dilute sulphuric acid in 
presence of a material suspected to contain some arsenic compound, 
quite different results are obtained when different samples of zinc 
are used. The explanation is electrolytic. When a hydrogen 
electrode is placed in a solution of zinc sulphate, there is a tendency 
for the deposition of zinc; but when a rod of zinc is immersed in 
dilute sulphuric acid, there is a tendency for the metal to pass into 
solution. In the latter case, hydrogen is only liberated when the 
solution tension of the zinc is greater than that of hydrogen. The 
solution tension of hydrogen is about 1 volt, that of zine about 1°7 
volts. The “retaining” effect, however, which every metal exerts 
on the hydrogen formed at its surface, renders it necessary that a 
potential far in excess of that of the hydrogen electrode shall be 
present before any hydrogen can be obtained in the free state. In 
the case of zinc, this excess or “super-tension” is about 0°7 volt; 
and so little or no hydrogen is evolved when pure zinc is immersed 
in sulphuric acid. Other metals have lower supertensions, platinum 
and iron, for example; and when they are present as coatings on, 
or as impurities in, the zinc, gas comes off freely at a lower poten- 
tial. Sometimes, indeed, the potential and consequent “ activity ” 
of the hydrogen is so far reduced that it is no longer capable of 
reducing certain compounds, ¢.g., some of the compounds of arsenic 
which may be present in the substance undergoing the Marsh- 
Berzelius test. The authors have found that palladium, platinum, 
copper, nickel, cobalt, silver, and iron all render zinc “ insensitive ” 
in the test under consideration by unduly lowering the potential of 
the nascent gas ; whereas cadmium, lead, and tin, metals of high 
supertensions, have no such effect. In fact, a sample of zinc 
originally sensitive may be rendered insensitive by a deposition of 
any of the former metals upon its surface; and an insensitive 
sample rendered sensitive by an application of one of the latter, 


The British Electrical Friendly Society. — The 
fourth annual meeting of the British Hlectrical Friendly Society 
was held on Monday, December 11th, 1905, at Essex Hall, Essex 
Street, Strand, W.C. There were 40 delegates present, representing 
branches in all parts of the kingdom. The chairman (Mr. W. G. 
Bond) in moving the adoption of the report and accounts pointed 
out that membership had increased from 1,950 to 2,142, income 
from £3,574 to £3,718, and expenditure had decreased from £3,336 
to £3,266, a most satisfactory state of affairs. Sick pay claims 
amounted to £1,887 12s. 6d., as compared with £2,044 2s. 10d. for 
the previous year. The available assets of the society now amounted 
to £1,260. In the discussion which followed several delegates sug- 
gested considerable extensions of the society’s operations, matters 
which the chairman said would probably be dealt with during the 
year by the central committee. After the meeting the delegates 
were entertained at the Coliseum and supper. 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


Central Station Engineers.— Another presentation 
was made on Friday to Mr. A. H. SzaBrook, late electrical engi- 
neer at Barking, the members and officials of the U.D.C. presenting 
him with a gold keyless English lever watch. The principal users 
of current for power and light also gave him a silver-mounted 
spirit tantalus in appreciation of his services. 

The Johannesburg Electric Light and Power Committee are recom- 
mending the Council to appoint a successor to Mr. Coverenton, 
lately resigned distribution engineer, at a salary of £840 per year. 

Mr. A. T. Cooper, who has been managing engineer to the 
Reading Electric Supply Co., Ltd., forthe past eight years, leaves 
England on 23rd inst. to take up the post of chief electrical 
engineer to the Bombay Electric Co., Ltd. Mr. Cooper’s successor 
at Reading is Mr. E. Rowzanp Hit, who has been chief engineer 
to the Harrow Electric Co. 

Mr. James P. Kemp, A.M.I.E.E., is vacating the position of 
assistant engineer to Messrs. Kennedy & Jenkin (on the Mersey 
Railway) to take up that of resident engineer, Summer Lane Elec- 
tricity Works, Birmingham. He commences his new duties on 
January 1st next. 

Mr. J. W. Lowe, charge engineer at Pontypridd lighting and 
tramway power station, has been appointed to a similar position 
at Wigan, and, as a token of the esteem in which he was held, the 
employés of the department have presented him with a non- 
magnetic watch anda pipe. The presentation was made on 13th 
inst. by Mr. Teasdel, the engineer and manager. 

Mr. HEnRy JosEpH has resigned the position of resident engineer 
to the Folkestone Electricity Supply Co., he having been appointed 
engineer and manager to the Melton Mowbray Electric Light Co. 

Mr. G. CLtement Mitnes, of the Sandycroft Foundry Co., 
Chester, has been appointed switchboard attendant at the Lancaster 
Corporation Electricity Works. 

From the ‘Engineer and Staff of the Electricity Department, 
Leek Urban District Council,” we have received Christmas greet- 
ings—the card by which they are conveyed having a group photo- 
graph of the chief and his staff. 

It is reported that Mr. Ricuarpson, the electrical engineer for 
Dundee, has declined the offer he received of a post with a private 
firm in England, at a salary of £700. 

The Brighton borough electrical engineer has reeommendéd the 
T.C. to make the following appointments to the permanent staff at 
the Southwick power house:—Mr. SHARPE, construction superin- 
tendent and clerk of the works, to be superintendent, at £5 per 
week ; and Mr. G. CLauGHToN, assistant superintendent, at £4 10s. 
per week. 

Tramway Officials—We learn that the Municipality of 
Johannesburg has appointed Mr. J. Foster as car-shed superin- 
tendent. 

Mr. Percy Paut GuTTERIDGE was presented by the Gloucester 
Corporation Light Railway staff with a service of silver-mounted 
cutlery on the occasion of his appointment as cashier and accountant 
to the Wakefield and District Light Railways Co. In making the 
presentation, Chief Inspector Stephens referred to the high respect 
each member of the staff had for Mr. Gutteridge. 

The Electricity and Tramways Committee of the Blackburn 
Corporation have appointed Mr. J. H. Cowetr sole manager of the 
tramway undertaking, at £5 per week. Mr. L.“Jounston, of 
Blackburn, has been appointed general manager of the tramways 
in Gloucester. 

General.—Mr. W. A. CHAMEN, who came from Glasgow, 
where he was city electrical engineer, to join Messrs. Bramwell and 
Harris, consulting engineers, in London, has now been appointed 
manager of the South Wales Electrical Power Distribution Co., 
Ltd., Mr. Hix having resigned. 

Mr. J. A. Gipson, who has been in England for the last six 
months, chiefly in connection with the electric plant for the Kim- 
berley Tramways, proposes to leave England on his return to South 
Africa on 20th prox. in the Dover Castle. Mr. Gibson hopes to be 
back in England some time in the course of the summer. 

Mr. G. H. Oswatp Srrick is leaving the Westinghouse Co.’s 
publishing department to take up the position of publicity manager 
with Messrs. Davidson & Co:, Ltd.,-of Belfast, the .manufacturers 
of the well-known Sirocco fan. 
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We understand that Mr. W. A. Prick, who has recently been in 
charge of their works at Chelmsford; has left the service of Messrs. 
Crompton & Co., Ltd. 

Mr. Gro. F. WHEELER announces that he has been compelled to 
give up a position in the engineers’ office of Messrs. Cammell, Laird 
and Co., Ltd., Cyclops Works, Sheffield, owing to the dust in the 
works’ part of the town affecting his eyes. He will practice 
privately in the designing and testing of.machinery and general 
engineering work. His address is Donnington, near Newport, 
Salop. 

Mr. G. L. Cuups, formerly in the service of the Metropolitan 
Electric Supply Co., Ltd., has been appointed collector to the Elec- 
tricity Department of Paddington Borough Council. 

Mr. Joun Law, chief clerk to the National Telephone Co. for 
the Swansea district, has been presented by the staff with a book- 
case, and by the office clerical staff with a photographic group of 
themselves, on his departure for Plymouth. 


Obituary.—We regret to learn from our Durban corre- 
spondent that the death of Mr. CurHpgert W. Moors, who recently 
resigned his position as town electrical engineer of East London, 
took place on November 11th, from the result of enteric fever con- 
tracted some months ago. 
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NEW COMPANIES REGISTERED. 





National ‘Radiator Co., Ltd. (86,718).—This company was 
registered on December 4th, with a capital of £50,000 in £10 shares, to carry on 
the business of manufacturers of radiators, boilers and heating apparatus of all 
kinds, makers of household utensils and ornaments, engineers, ironfounders, 
brassfounders, coppersmiths, metal workers, electrical and water supply 
engineers, producers, storers and suppliers of gas and electric light, tc. The 
first subscribers (each with one share) are:—R. T. Wilson, East Parade, 
Sheffield, solicitor; C.R. Wilson, East Parade, Sheffield, solicitor ; T. 8. Wood- 
cock, 15, Junction Road, Sheffield, clerk ; H. Hughes, 12, East Parade, Sheffield, 
solicitor ; C. M. Woolley, 90, Shoe Lane, E.C., manufacturer; H. 8, Downe, 
90, Shoe Lane, E.C., merchant; and F. W. Monohan, 90, Shoe Lane, E.C., 
merchant. No initial public issue. The number of directors is not to be less 
than three nor more than six. The subscribers are to app int the first; remu- 
neration as fixed by tne company. 


Shanghai Electric Construction Co., Ltd. (86,795.).—This 
company was registered on December $th, with a capital of £320,000 in £1,000 
shares, to enter into two contracts (1) between this company of the first part, 
Bruce Peebles & Co.,Ltd., of the second part, and Dent Bros. & Co. of the third 
part, relating to the acquisition by this company of the benefit of two contracts 
dated October 10th, 1905, between the Council for the Foreign Community of 
Shanghai, of the one part, and Bruce Peebles & Co., Ltd., of the other part, 
relating to the construction and working of certain electric tramway lines in 
the foreign settlement of Shanghai, and (2) hetween this company of the one 
part and Bruce Peebles & Co., Ltd., of the other part, relating to the con- 
struction and equipment of ‘the said tramways by the said Bruce Peebles & Co., 
Ltd., on behalf of this company, and to carry on the business of tramway, 
railway, omnibus, electrical, steam and mechanical carriage and van con- 
structors and proprietors. carriers of passengers and goods, electricians, 
electrical, water, gas and mechanical engineers, suppliers of electricity, 
galvanism, magnetism and gas, layers of cables, wires and lines, manufacturers 
of lamps, dynamos, generators, accumulators and other appliances and plant, 
&e. The subscribers (with one share each) are:—Sir Alfred Dent, 78, Grace- 
church Street, E.C., merchant; B. Haskell, 9, Fenchurch Avenue, E.C., 
merchant; A. Thys, 48, Rue de Namur, Brussels; E. Francqui, 48, Rue de 
Namur, Brussels; J. Walter, 31, Lombard Street, E.C., banker; W. Raphael, 
25, Throgmorton Street, E.C., merchant; E. Wagg, South Sea House, Thread- 
needle Street, E.C., stockjobber. Minimum cash subscription £200,000. The 
number of directors is not to be less than three nor more than seven; the sub- 
seribers are to appoint the first; qualification, £1,000; remuneration (exclusive 
of salaries to managing directors or committee of management), £250 each per 
annum (£500 for the chairman). 


Cork City Railways and Works Bill Promotion Co., Ltd. 
(3,034).—This company was registered in Dublin on December 11th, with a 
capital of £10,000 in £10 shares, to apply for, promote or procure the promotion 
of a Bill in Parliament authorising the incorporation of a company for the pur- 
pose of constructing railways, tramways, sidings, &c., in the city of Cork. 
The first subscribers are :—J. Barrett, 6, Parliament Street, Cork, newsagent, 
with 2 shares; J. Long, Spy Hill Villas, Queenstown, co. Cork, deputy clerk of 
the Crown of Peace, with 20 shares; J. Pike, Dunsland, co. Cork, deputy lieu- 
tenant, with 50 shares; Sir E. Fitzgerald, Geraldine Place, Cork, with 25 shares ; 
S. French, Caskinny, Queenstown, co. Cork, lieutenant for county, with 50 
shares; W. McDonald, Minane Bridge, co. Cork, farmer, with 5 shares; 
J. Collins Douglas, Cork, gentleman, with 5 shares, and others. The number of 
directors is not to be less than 4 nor more than 25: the first are the Right Hon. 
J. Barrett, J. Long, J. Pike, Sir E. Fitzgerald, Bart., S. French, R. Hall, jun., 
W. McDonald, J. Collins, J. Dinan, W. Phair, H. Shanahan, W. T. Green, 
J. Ogilvie, W. Donegan, J. Simcox, C. Desmond, E. McCarthy, D. McDonnell, 
M. Barry, J. C. Ashlin, and J. Dillon; qualification, 5shares; remuneration not 
given. Registered office, 60, South Mail, Cork. 


Kamm’s Zerograph Syndicate (1905), Ltd. (86,771).—This 
company was registered on December 8th, with a capital of £24,000 in 10s. shares, 
to acquire the business of manufacturers of telegraphic and other instruments 
and typewriters carried on at 27, Powell Street, Goswell Road, E.C., as 
**Kamm’s Zerograph Syndicate, Ltd.’’ (incorporated in 1895), to adopt an agree- 
ment with the said company and H. B. Harvey, the liquidator thereof, and to 
carry on the said business and that of general manufacturers of typewriters, 
printing machines, telegraphic, electric and scientific instruments and the like, 
suppliers of electricity for light, heat, motive power or otherwise, workers, con- 
trollers and regulators of telegraphic and telephonic exchanges and electrical 
works, &c. The first subscribers (each with one share) are :—L. Kamm, 27, 
Powell Street, E.C., civil engineer ; F. R. Hickson, 40, York Rise, N.W., elec- 
trical engineer: H. B. Harvey, 13. Templeton Place, Earl’s Court, 8.W., secre- 
tary ; J. 8S. Ryder, 31, Muschamp Road, East Dulwich, clerk; H. Wallach, 35, 
Cambridge Street, Hyde Park; W. Sanderson, 10, Angel Court, E.C., stock- 
broker; and F. C. Engelke, 68, Cromwell Avenue, Highgate, N., clerk. No 
initial public issue. The number of directors is not to be less than two nor more 
than 20; the first are L. Kamm and F. R. Hickson; qualification (except first 
directors), £100 shares; remuneration as fixed by the company. Registered 
office, 27, Powell Street, Goswell Road, E.C. 


Rubber Trade Mutual Insurance Co., Ltd. (86,822).—This 
company was registered on December 12th, with a capital of £10,000 in 10s. 
shares, with objects as indicated by the title. No initial public issue. The 
number of directors is not to be less than five nor more than twelve. The first 
are:—H. G. Tippet Cleeve, Ross; D. Moseley, Ardwick, Manchester; G. C. 
Mandleberg, Pendleton, Manchester; P. H. Lockhart, St. Mary’s Mills, 
Leicester; and F. Pegler, Retford; qualification, 50shares (solely or jointly), or 
directorship of a company holding 50 shares; remuneration as fixed by the 
company. Among the subscribers are:—The Liverpool] Rubber Co., Ltd.; 
Messrs. Anderson, Anderson & Anderson; the Liverpool Electric Cable Co., 
tea. ds ea Cae eae ae is. ig fit ee Telegraph pnd pater ker 
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Foot’s Cray Electricity Supply Co., Ltd. (86,863).—This 
company was registered on December 15th, with a capital of £20,000 in £1 
shares, to carry on in Kent the business of suppliers of electricity for light, heat, 
motive power or other purposes, engineers, manufacturers of and dealers in 
wire ropes and cables, makers of all tools, plant, appliances, apparatus and 
things required or used in connection with the generation, accumulation, dis- 
tribution and supply of electrical energy, &c., to acquire the undertaking 
authorised by the Foot’s Cray Electric Lighting Order, 1901, either with or 
without any amendments which are to be applied for by the Urban District 
Council of Foot’s Cray, and to carry into effect an agreement and an indenture, 
the one with R. C. Baines, and the other with the said Council. The first sub- 
scribers are :—G. H. Nisbett, Huyton, Liverpool, engineer, 3,000 shares; E. K. 
Muspratt, J.P., 5, Windsor Buildings, Liverpool, 1,000 shares; J. S. H. Banner, 
24, North John Street, Liverpool, chartered accountant, 1,000 shares; J. 
Taylor, Heather Cliffe, Helsby, Warrington, manufacturer, 1,000 shares; D. 
Sinclair, The Grange, Huyton, engineer, 1,000 shares; Mordey & Dawbarn, 82, 
Victoria Street, S.W., consulting engineers, 1,000 shares; J. C. Still, J.P., 
Kirkside, Croxteth Gate, Liverpool, 500 shares; A. E. Levin, Hillcroft, Shaw- 
field Park, Bromley, Kent, engineer, 500 shares; A. P. Haslam, 83, St. Dunstan’s 
Road, Hammersmith, W., engineer, 250 shares; D. Bates, The Orchard, 
Huyton, engineer, 500 shares; G. W. Peard, Eldon House, Huyton, engineer, 
125 shares; and W. Kerfoot, Prescot Hall, Prescot, chartered secretary, 125 
shares. No initial public issue. The number of directors is not to be less than 
three nor more than five; the first are G. H. Nisbett, D. Sinclair and J. 
Taylor; qualification, £500; remuneration, £200 per annum, divisible. 
Registered office, Dacre House, Victoria Street, Westminster. 


Macclesfield Tramways Syndicate, Ltd. (86,775).—This com- 
pany was registered on December 8th, with a capital of £5,000in £10 shares, to 
acquire, construct, equip, maintain and work railways, tramways or light rail- 
ways in the United Kingdom, whether worked by electricity or other power, 
and to carry on the business of railway and tramway proprietors, carriers of 
passengers and goods, suppliers of electricity for power or otherwise, engineers, 
&e. The first subscribers (each with one share) are :—W. T. Pullen, 90, Ken- 
nerley Road, Stockport, clerk; C. Bucknall, 1, Eleanor Road, Chorley-cum- 
Hardy, clerk; W. Thompson, 10, Albert Bridge, Manchester, tobacconist ; 
S. W. Deacon, 59, Duncan Street, Longsight, Manchester, clerk ; E. Armstroug, 
22, Cromwell Street, Stretford, Lancashire, cashier; P. B. Coulson, Beach 
Mount, Clarence Park, Blackpool, textile export; and J. D. Collier, Hazel- 
hurst, Whitefield, Manchester, electrician. No initial public issue. The 
number of directors is not to be less than three nor more than seven; the sub- 
scribers are to appoint the first; qualification, £100. 
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CITY NOTES. 


British Westinghouse Electric & Manufacturing Co. 


Mr. W. I. Bucuanan, deputy chairman, presided over the sixth 
annual meeting of the above company, held at Hamilton House on 
Monday. There wasa large attendance of shareholders. 

The CHairMAN, in moving the adoption of the report (see p. 985 
of our last issue), said he desired to say, at the outset, that the year 
had been one of disappointment to the board. While some of the 
reasons for this would be referred to as he proceeded, he deemed it 
well just to say that he should deal that day with the undertaking as it 
stood, and with the future, rather than with the past, since nothing 
could be accomplished by an expression of the views any of them 
might hold as to the wisdom shown in the formation of so large an 
undertaking in electrical manufacturing as the company had come 
to be. The facts were that the works were here, and must be dealt 
with, leaving to the future the proof as to whose views were 
correct. One thing was clear, namely, that the controlling factor 
which guided those who created this large industrial undertaking 
was not the immediate present but the future industrial develop- 
ment that must follow the constantly increasing uses to which 
electric power was being put—a feature yet in its childhood in 
this country ; and certainly the moment had not been reached 
when either the capacity or potential ability of their immense 
plant had had an opportunity to justify the faith and belief of 
almost every competent person in touch with the development 
of electrical traction and power undertakings in this country. 
There would seem to be no reason, hence, to say that, merely 
because that. moment had not yet been reached, and the works 
they had built with that end in view had, in consequence, not 
been remunerative, that they would not be so. It would appear 
reasonable, on the contrary, to think that if, in the near future, 
any strides were taken in this ccuntry in the electrification of 
railways proportionate to those that had taken place in America 
during the past eight months alone, there would then possibly be 
proof in sight that the optimistic views held by those who founded 
the company were not without foundation. Before taking up the 
report in detail, he desired to express the regret occasioned the 
board by the retirement, since the last annual meeting, of two of 
their colleagues—Mr. J. W. Cloud and Sir Joseph Lawrence. Mr. 
Cloud retired by reason of the necessity he felt to give his entire 
time and attention to the Westinghouse Brake Co., of which he 
was the directing mind. - The resignation of Sir Joseph Lawrence 
had been under consideration by him for more than 18 months, 
growing out of his wish and purpose to lessen the cares and responsi- 
bilities entailed by his long service in companies and undertakings, 
The baord presented for their confirmation asa director the nomina- 
tion of Mr. Newcomb Carlton, a vice-president of the American 
Westinghouse Co. Mr. Carlton had come here to give the under- 
taking his undivided time and the benefit of his knowledge, expe- 
rience and capacity. They would notice that the capital account 
had been increased by the issuance of £400,000 of 4 per cent. 
mortgage debenture stock, which was taken during the year by the 
American Westinghouse Co. at 95 per cent., and a further £225,000 
of such stock was available for issue, and that this would also be 
taken at 95 per cent., and paid for at stated times during the year 
1906 by the American Westinghouse Co. The use to which the 
new capital that had come into the undertaking had been put was 
mainly shown by the addition of £105,738 that had been made to 
their account for “completed work on contracts in progress,” of 
£29,828 to “sundry debtors ”;account, of £118,642 to “shares in other 
companies” account, and by the ‘‘ suspense account ” that had been 
opened, It was hoped that the additional capital arranged to be 
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provided during the year 1906 by the sale to the American Westing- 
house Co. of the debenture stock, to which he had referred, would 
answer the company’s requirements, but it was not to be forgotten 
that an undertaking so extensive as theirs required a varyingly 
large working capital in order to safely and satisfactorily conduct 
so large a general business as theirs was growing into, and carrying 
out heavy contracts which in all cases required the investment of 
large sums for a considerable period of time during the early pro- 
gress of the work. As their business increased in volume, as it 
must do to bring about the success all of them desired, it went without 
saying that they would be the first to recognise the desirability of 
making such provision as the financial needs from time to time 
might make desirable in order to carry on the work. This 
was, however, a question for the future. “Temporary loans” 
had decreased £116,000; “sundry creditors” bad decreased 
£86,680 ; and “premium account” had decreased £37,468. This 
latter decrease had resulted from the writing off of discounts and 
expenses incident to the issue of debenture stock and of shares in 
other companies, namely, those of the Adelaide Development Co. 
Turning to the other side of the accounts, they might recall that 
last year he said that the expenditure of that year had, he thought, 
practically completed the installation of the works. He was glad 
to say that this opinion had been apparently confirmed, since the net 
additional outlay on this account during the year under review had 
been but £162 on the “ Works at Trafford Park” account, and £791 
on “ machinery and tools” account. The increase of £18,850 shown 
on the balance-sheet in the “ Works at Trafford Park” account, and 
the decrease of the same amount in “machinery and tools” account, 
were merely book entries through which items that had been 
standing since the beginning of the works had been credited to 
the latter account and properly charged to “ Works at Trafford 
Park” account as the result of a careful analysis that had been 
made ofthetwoaccounts. Ifthe works began the manufacture of motor- 


, omnibuses, as seemed likely during the next year, then additional 


tools would be required for that special purpose. The stock of 
“ material on hand and in process of manufacture ” stood £188,590 
lower than in the last balance-sheet; ‘“ completed work on con- 
tracts in progress” showed an increase of £105,738; ‘sundry 
debtors’” account, an increase of £29,828; “shares in other com- 
panies” account, an increase of £101,357; and that the cash at 
bankers, and in hand, showed an increase of £8,284. ‘The increase 
in “shares in other companies ” consisted of an addition of £50,000 
on shares in the Traction and Power Securities Co., and of £65,254 
on shares of the Clyde Valley Electrical Power Co. ; the remainder 
represented shares of electrical power undertakings, which were 
large customers of the company. In connection with these two 
chief items, at the last meeting he referred at some length 
to both the investments, viz., the Traction and Power Securities 
Co., and the Clyde Valley Electrical Power Co. He could do no 
better now than to confirm what he then said, and probably 
to add something thereto, since, by so doing he would be 
answering an inquiry he had received from a shareholder in the 
company with respect to the subject of depreciation. Each year’s 
business of the company brought out more clearly the fact that the 
relations they established between the Traction and Power 
Securities Co. and their own, had been of material benefit and 
assistance to their enterprise. The position occupied by the 
Traction and Power Securities Co. was a conservative and 
safe one, the policy of its board having been to retain 
the company’s investments in debentures and shares of com- 
panies until time improved both their position and value. 
In consonance with this policy they had followed the 
safe course of fortifying themselves by largely transferring their 
earned profits to a reserve account, so that they might be in a safe 
position at all times. Acting upon this they last year transferred 
£25,000 from their profits to their reserve account, which, with this 
sum, reached a total of £35,000, so that he thought they would 
agree with him that the position of the company was improving. 
The other chief item in the asset consisted of the shares of the 
Clyde Valley Electrical Power Co. held by theircompany. Since 
last meeting the two large power stations built by them for the 
Clyde Valley Co. had begun to regularly furnish power service to 
consumers. One of these stations was at Yoker, and the other at 
Motherwell, both points adjoining Glasgow. The two stations were 
probably the most modern that had been built in connection with 
power undertakings in this country, and certainly réflected great 
credit on their company. Contracts were now being made by the 
Clyde Valley Co. for the use of electrical power, and when it was 
remembered that the field covered by the company’s two stations 
was believed to be one of the very best in Great Britain, the out- 
look appeared encouraging. The Clyde Valley Co. had an active, 
energetic board headed by Sir David Richmond, and a_hard- 
working economical management, so that no apparent reason was 
in sight why the company should not in the near future be estab- 
lished on a successful road. Under the circumstances given, it was, 
he thought, clear that the board would certainly not have been 
warranted in doing other than carry these assets at their book 
value. In connection with the items on the balance-sheet covering 
depreciation, they would notice that certain shares had been 
written off by debiting them to “Premium Account.” This item 
was in respect of the value of the shares in the Adelaide Develop- 
ment Co., to which company he referred last year. While it was 
true that the board was not without hope that in the end they 
might be able} to recoup the company to some degree in connection 
with that business, they had deemed it wiser to write the shares off. 
In the matter of depreciation on the plant, they would be interested 
to know that in addition to the item of £11,500 for depreciation on 
tools, &c.,. shown by the balance-sheet, the important sum of 
£25,012 was charged to general expenses during the year for their 
repair, renewal and improvement, £15,144 was equally charged to 








general expenses for the repair and renewals of patterns, dies and 
small tools, and £19,040 for new patterns, this last item being 
exclusive of patterns charged directly to the contract for which they 
were made. There was also charged to general expenses £6,536 
expended during the year for the maintenance of buildings and fix- 
tures, while the furniture and fixtures have been depreciated £1,277. 
These charges against general expenses were in accord with the 
policy adopted by the chairman and board 18 months ago—viz., 
that the important portion of their plant to which the above 
remarks applied should not only be kept in good condition and im- 
proved, but added to as far as possible, without further additions 
to capital account. The charges thus made to general expenses, 
coupled with the depreciation recommended under different heads, 
had appeared to them, under the circumstances, to reasonably and 
conservatively care for the subject. Quite apart, however, from 
the explanations he had given, and in reply to inquiries he had 
received as to the policy of the board in these regards, he wished 
to reiterate the belief he ventured to express at the last meeting, 
to the effect that, after all, the subject of the extent to which 
depreciation of any plant shall be carried become pertinent and 
important only when directors had before them a proposal to pay a 
dividend from profits earned. While this was true, the board felt 
that the policy they had adopted was a fair, conservative and safe 
one, and in line with good policy. ‘‘ Raw Material” had been 
reduced notwithstanding the fact that during the year under 
review a much larger volume of work had been déne by the works 
than during the previous year, and that “ Finished Products” stood 
in the present balance-sheet at, approximately, £40,000 less than 
in the previous year. It would be interesting to know that the 
amount of work turned out by the plant at Trafford Park had 
materially increased, indicating progress in the use to which their 
works were being put. Further, there had been an increase of 
£360,000 in shipments billed out during the year, and a striking 
decrease in “Purchases resold” of £165,000, which was a clear 
indication that an increasing proportion of the product they were 
selling was being made at their own plant. An especially en- 
couraging feature had been a decrease of £10,000 in selling and 
administration expenses. They would agree with him that these 
figures pointed in the right direction, and when he said that com- 
plaints had become a negligible quantity, and that their factory 
expenses had markedly decreased during the year, the decrease 
being about £55,000, he thought they would admit that there were 
indications that care was evidenced in the work that had been 
done by the management of the company. His attention 
had been requested by a shareholder to one item that 
appeared on the balance-sheet—viz., the additional charge 
of £43,549 made to the Mersey Railway. In _ explana- 
tion of the item he referred to, it was to be said that some 
two years ago a dispute arose between. the Mersey Railway 
and their company with regard to the date upon which the line 
was to be considered as being completed within the terms of the 
contract. While this dispute was going on other questions having 
to do with complaints urged against specific portions of the work 
done by the company became involved, with the result that at the 
close of the year covered by the last balance-sheet the railway com- 
pany, within its rights, demanded an arbitration as to the position 
taken by the company on the questions at issue. During the 
course of this arbitration, however, an amicable adjustment of the 
matters in dispute between the two companies was reached, but 
with the result that the date of completion asserted by their com- 
pany was not maintained and, therefore, the interest upon the new 
debentures of the railway, which, by the terms of the contract, was 
to be paid by their company up to the date of completion of the 
line, had to be charged against the account, together with other 
sums for certain changes that had to be made in the plant asa 
whole, with the result shown by the figures before them. The 
other item of importance to which he wished to refer was the 
“Suspense Account,” which appears for the first time in the books, 
and against which the directors had recommended that £25,000 
should be written off. The items comprising this account were 
carefully and exhaustively considered by the management of the 
company, with the result that the directors were convinced that 
the account was one which, in their judgement, should be opened 
and treated as they had recommended. Their reason for this was 
their conviction that it was unwise and unfair to charge against 
“ Profits Earned ” during one year the whole of the very large sum 
that had had to be expended during the year under review in con- 
nection with the development and building of the important new 
types of apparatus furnished during the year, notably steam turbines 
and gas engines, and for the experimental work that had been 
carried out in connection with the development of single-phase 
traction apparatus, as well as in several other fields of electrical and 
mechanical development in which it had been deemed by the 
management vital to their interests to try to place the company in 
a first and prominent place in relation to the wider use of such 
apparatus and machinery, which all indications pointed to as being 
practically certain in the near future. In the opinion of the direc- 
tors the experience and knowledge gained by the expenditure thus 
made would be reflected to their advantage in the company’s business 
in the lines in question in the future, and it therefore seemed to 
them not only fair to the year under review but wise to open the 
account in question and to deprecidte it from year to year from 
profits, rather than to make the one year’s trading bear an unfair 
load. Their works had been well maintained, and in some ways 
improved during the year, and were to-day in an efficient condition. 
The essential thing now was that such use should be found for the 
output of their plant as would make it profitable to them. This 
meant that a large increase in their business must be secured, and 
equally an increase obtained in the prices at which their product was 
sold, and a low cost of production maintained, These were thé 
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things that were being sought for by those directing the affairs of 
their company, and constituted the programme their directors had 
for the future. The difficulties met with by their board in these 
regards were, however, many and varied, chiefly centring around 
the keen competition the company had to meet inthe sale of their 
product as a result of a very light demand. These had brought 
constantly lowering prices with them, with the invariable result, 
namely, abnormally reduced trading profits. While the recent 


appreciable revival that had taken place in general trade in Great - 


Britain had affected their company somewhat, it had not been 
sufficiently marked in the electrical trade to bring with it any 
decrease in the existing competition, and hence no rise occurred in 
the abnormally low prices the company had been forced to meet as a 
result of existing conditions. This subject of competition and 
prices was one of such importance to their company’s success that 
too much attention could hardly be given to its consideration, since 
without a low cost of production, fair prices and an increased 
output, no success could be forecasted for any large industrial 
undertaking. They could more easily appreciate how this question 
of prices affected for good or bad such a large undertaking as theirs 
when they considered that an advance of but 10 per cent. in the 
turnover of their company last year would have practically meant 
an addition of £100,000 to their trading profits, since all their 
charges were provided for out of the prices actually secured. The 
limited demand for electrical material had not made it possible forthe 
company to increase its output, and thus cover, through savings in 
factory cost, the heavy disadvantages low prices had brought to the 
turnover. While all this was true, and while it was equally true, unfor- 
tunately, that no orders for the execution of large undertakings had 
fallen to the lot of the company during the year under review, it 
was gratifying to know that there had been a constant increase in 
the number of orders received by the company, and in the number 
of new customers who had opened accounts with the company. 
This was certainly a healthful and gratifying sign, since it indicated 
that the efforts that had been expended by the management and 
board to improve and perfect the manufactured material turned 
out by the works had been suecessful, and that their product bad 
been steadily growing in favour and in the confidence of users, 
The number of orders received during the year under review was 
nearly double that for the previous year, and three times that for 
the year 1903, while the total value, even in the absence of any 
large orders, had remained approximately that of the previous 
year, Another encouraging feature was the fact that the business 
being done by the company in the colonies was increasing. The 
directors were making extra efforts to further increase this by 
opening branch offices, and by vigorously entering into competition 
for all work offered, and he wus glad to say that the outlook in this 
direction was encouraging, and led the board to hope for a marked 
benefit in the company’s business. A further market was being 
looked for by an extension of the sales of other Westinghouse 
companies thus utilising the great advantages the works had to 
offer in the production on a larger scale of many products for which 
a market might thus be extended. While this was true, it was 
equally true that the competition the company had to meet at home 
was still disadvantageously affected by Continental companies, and 
he saw little likelihood that any change in this vital matter was 
in sight. It was a factor that completely destroyed all plans that 
a British company could make who were trying to secure fair prices 
in competition on important contracts here. Many of them might 
have seen the statements that had lately appeared in the London 
Press regarding one case that would illustrate the results that flowed 
from such competition; he referred to the experimental appli- 
cation of single-phase electrical traction to one of the prominent 
railway lines, the order for which was given to a Continental 
company. ‘Their company, among other British concerns, sub- 
mitted tenders for this work—-a new and important class of work, 
by the way—which their company was peculiarly fitted to carry out, 
both by reason of their plant, and through the ability of the com- 
pany to avail itself of the wide and valued experience attained in 
this special class of work by the American Westinghouse Com- 
pany as a result of the close and advantageous relations 
existing between them, since that company had constructed, 
or had under construction, a greater total horse-power of appa- 
ratus of the kind in question than had all other companies in 
existence. His information was to the effect that the work in question 
was awarded the Continental company under terms heretofore un- 
known in large undertakings andat anexceedingly low price. He was 
in no manner criticising the action of the railway company, which 
had both right and custom in its favour in adopting the c urse it 
took to secure the material desired under the most advantageous 
terms possible, without regard to where it came from. His point 
was that competition of this kind from a strong industrial country, 
a rival of their own, was a thing against which neither their 
directors nor that of any other company could accomplish 
much, It was not alone the question of the price at which the 
order was taken that was involved, but, more important, the 
pernicious effect exercised on prices as a whole by the con- 
stant presence of such a competition. So long, however, as 
the public policy of a country encouraged competition within its 
own borders from its strongest and most active rival, just so long 
would that country’s industrial undertakings be powerless to do other 
than try to meet it by following down prices to the point of factory 
costs, or, in many cases, see work they urgently required for their 
own shops go abroad to help reduce the shop costs of their foreign 
competitors, who themselves enjoyed freedom from outside inter- 
ference within their own country through economic legislation. 
From what he had said, they would see that he was unable to hold 
out any strong encouragement for them to look for a marked change 
during the present year, either in an advance in prices or in an 
increase in the volume of their output. He was sure, however, that 






the increasing reputation being secured by their product, the grow 
ing increase in the number of orders received during the year under 
review, showing a widening distribution of their products, a 
lesséned factory cost, indicating a lower cost of production, a 
decreasing selling and administration expense, a decrease in 
the value of purchases resold, and a heavy increase in the 
value of the product of the factory, would be of aid and permanent 
advantage to their interests, and would enable them to quickly take 
advantage of every favouring condition that arose. Certainly these 
conditions showed such an improvement in general as to greatly 
encourage them. In conclusion, might he not say that the board 
felt they would cordially agree that it was due to Mr. Westinghouse 
and to his associates and interests to say that the confidence they 
constantly and unvaryingly showed in the success of the under- 
taking, not alone through their continued heavy investments of 
capital in the company, but through their personal efforts and 
help in conducting its affairs, was not only greatly appreciated by 
their associate shareholders here, but it afforded all here unqualified 
encouragement. Mr. Westinghouse and his associates were 
now practically half owners of the company, and, for the 
reasons he had given, were certainly entitled to expect from their 
associates here a measure of confidence and encouragement 
in return for the unwavering faith they had shown, and 
continued to show, in the ultimate success of the com- 
pany. This faith was not only evidenced by their continued 
investment of great sums of money in their enterprise, but by the 
personal interest they showed and the great services they rendered 
in connection with the administration of the company’s affairs. He 
felt sure that the business judgement of shareholders present 
would recognise that it was safe to assume that Mr. Westinghouse 
and his associates, who were so deeply interested in the success of 
the company, both from a financial and an engineering standpoint, 
might be safely relied upon to work out the largest success possible 
for their undertaking concerning every problem with which they were 
peculiarly fitted by experience and skill to deal more efficiently 
than could any other agency. Their record in these regards was 
one of unbroken success in their own country, and he knew they had 
entered on no problems with which they had had to deal, with 
more purpose to win, than on the solution of those connected with 
the successful rounding out of the company. The encouragement 
of the shareholders was counted upon by them, and with it he was 
willing to hazard the prediction that unless all signs failed, the 
near future would find the corner turned and their undertaking 
started on the road towards that success to which those who founded 
it looked forward. He was confident this was the only result that 
would satisfy either Mr. Westinghouse or his associates, and that if 
it was a possibility they would attain it. 

Mr. J. H. Luxacn seconded the motion. 

Mr. D. Brown said he was a man without hope after hearing the 
speech of the chairman. Mr. Westinghouse came over here with a 
great flourish of trumpets and was going to show how a great 
engineering company ought to be run. They had had some years’ 
experience and were faced with losses. .They could see how 
extravagantly the company had been managed, and how money had 
been “shied about.” They found that £794,876 was paid for good- 
will and patents, but surely they started de novo. They built a huge 
shed at Manchester, on what was called their own freehold property, 
and now they were called upon to pay a heavy rent. Not content 
with spending a million of money on this enormous building, they 
spent £925,800 on tools and fittings. He believed if they had to 
dispose of all this property to-day they would not get £500,000 for 
it. He saw that they spent £23,564 upon furniture, which was pre- 
posterous. Why, also, should they have so much invested in other 
companies when they had to pay over £20,000 to issue their own 
debentures. They had a liability of £112,000 on these 
shares, and he asked if that was good finance? (Cries of No.) 
Mr. Westinghouse was their chairman, but he was not there that 
day to face the music, nor was he present last year. He had been 
told that rats deserted a sinking ship, and they found that 
directors were now resigning, while the gentleman nominated to 
succeed them, was the vice-president of the same named company 
in America, It looked as if the American company was squeezing 
them out. He maintained that they had been trifled with. They 
had a capital of £4,000,000, and a deficit on the year’s working of 
£15,000. He moved that the report be not accepted. 

Mr. Mackenzie seconded the amendment, and said that the 
American company’s shares stood at $190, while the £5 preference 
shares of the English company stood at £2. There were a great 
many inferences to be drawn from that. They were told that the 
directors hoped to get a lot of business from the Colonies, but they 
could not go into the richest colony, because there was a Canadian 
Westinghouse company. The Canadian company, he believed, was 
successful, but they manufactured brakes. 

Mr. BENNINGFIELD pointed out that paying off £25,000 a ycar, 
it would take 6 years to wipe out the suspense account. 

Mr. BoyEs wished to know how many patents had been taken 
out as the result of the experimental work, and, further, how 
many of the shares which Mr. Westinghouse and his associates took 
up, they now held. 

The CHatrMan said that Mr. Westinghouse had hoped to be at 
the meeting, and it was postponed for that purpose, but owing to 
an appointment he was unable to come on the date fixed, and he 
(the chairman) took on himself the responsibility of not delaying 
the meeting any longer. The best answer be could make to the 
criticism was the success of the Westinghouse organisations. Any- 
one who soberly thought for 5 minutes, would see that the 
insinuations of an ulterior motive were not tenable. The interests of 
the American company in this company had been constantly 
increasing, and Mr. Westinghouse himself had increased his hold- 
ing by 6,000 preference shares during the past year. Mr. Westing- 
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house and his associates took every share they had agreed to take, 
and had held every one, and had increased their holding. That 
indicated the confidence which Mr. Westinghouse and his associates 
had in the company. As to the criticism of the foundation of the 
company he had nothing to do with that; but it was the manful 
thing for them to take hold of the situation as it was, and that was 
what they were trying to do. They were trying to make ita 
success, and they were surrounded by those who had made success 
of similar undertakings, and who held over 50 per cent. of the stock 
of the company. Those people had never made a failure yet, and 
were not going to make a failure of this. The board held 60 per 
cent. of the proxies of the company, and was prepared to stand by 
the report, and he hoped there would be no obstruction, as it could 
only have one result. The number of patents they took out during 
the year was 120 or 130, The sum paid for goodwill to the 
American company was represented by ceferred shares, and that 
did not enter into the problem at all, because the preference share- 
holders would have to be satisfied before the ordinary shareholders 
got anything. 

Mr. Brown said he recognised that he would be only beating the 
air by persisting in his amendment, and consequently he with- 
drew it. ; 

Mr. Watton urged that the company was an industrial one, and, 
therefore, it should not be allowed to get into the hands of finan- 
ciers. If they stood no chance of making money, what was the 
good of holding on until their shares got lower and lower. He did 
not believe the company was ever wanted, and it had been 
beaten by English competition. 

Sir J. LawRenceE denied that Mr. Cloud and himself left the 
board because they had any disbelief in the future of the company. 
He knew that the directors bad had great difficulty in conducting 
the concern, and had met with unprecedented competition. Let 
them take the contract of the London and Brighton Railway for 
electrifying the line from Battersea to Peckham. Their company 
went into competition with the single-minded endeavour to do 
good business, but found the conditions were almost impossible. 
Nevertheless, they tendered at a price which left but a very small 
margin of profit, and they competed with concerns representing 
millions of capital, which came into this country bolstered up by 
the cartel arrangements with othercompanies. One of the features 
of the combination of electrical manufacturers in Germany was that 
they guaranteed to those of their members who competed for contracts 
outside Germany the difference between the lower price which 
they had to take in Great Britain and the price they took in Ger- 
many. It was such competition as that that the company had had 
to meet. Mr. Westinghouse anticipated great development in 
electrical traction, but the railway companies had only gone into 
it in a small way. He thought they had better be patient and bide 
their time and in the end they would come out on top. 

Mr. Hitu asked for a little more explanation as to the Mersey 
Railway loss. 

The CHarRMAN again explained how it was that they had made 
the loss over the Mersey Railway, and invited any shareholder to 
give any suggestion to the company at the offices. 

The motion was then carried. 

Mr. Carlton was elected a director, and Lieut.-Col. Montague 
Cradock was re-elected a director, and the proceedings closed. 





India-Rubber, Gutta-Percha and Telegraph 
Works Co, 


TE meeting of this company, held at 106, Cannon Street, E.C., on 
Tuesday, was presided over by Major Lronarp Darwiy, who, in 
moving the adoption of the report (see Exrecrrican Review, 
December 15th, p. 984), expressed the pleasure of thé directors in 
being able to lay before them a satisfactory statement of the 
results of the year’s trading. At the last meeting held a year 
ago, Mr. Henderson and himself expressed the hope that the board 
would be able to meet them on this occasion with a more favourable 
statement than was then submitted, and he was glad that the hope 
then expressed had been in part realised by the result of the year’s 
trading. One of the factors in this result had been the fact that the 
prices of raw material, although high, had undergone no very great 
fluctuations. This comparative steadiness had enabled them to. 
adjust their selling prices to a certain extent to meet existing con- 
ditions. The high level of prices had an effect which he should not 
ignore in addressing them. It produced an apparent increase in 
their turnover, that was, the handling of the same quantity of 
material caused a larger cash turnover to appear. It was, how- 
ever, a satisfactory state of things when high prices did not, as 
they might do, reduce the quantity of goods handled. With an 
uncertain disturbed market of raw material, one was never quite 
certain how to deal with manufactures, and they could only wish 
that when the fall took place, as take place it must, the lowering 
would be a gradual and not a violent one. The manufacture of the 
Manila-Shanghai cable was progressing as usual in a perfectly 
satisfactory manner, 900 nautical miles having been manufactured. 
The Buccaneer, which returned from her charter since the drawing 
up of the directors’ report, left again on the evening on the 18th inst., 
on a further short charter. Considerable further expenditure must 
be made at the Persan works; it would be principally in the 
nature of extending the buildings and putting down more plant. 
This extension was forced upon them as there were certain lines of 
goods which they at present could not produce in sufficient quantity 
to meet the demand. One could only wish that they could graduate 
the demand by an increase in the selling price of these goods, but 
although their manufacture of them was recognised, perhaps, as 
superior to that of their competitors, yet this superiority was not 





quite sufficient to lift their productions to a higher and more prof- 
itable grade of selling price. But, perhaps, he might be allowed 
again to take the opportunity of calling attention to the 
heavy burden of local taxation which industrial under- 
takings had to contend with in certain localities. At Silvertown 
they had to pay rates which exceeded 10s. in the pound; whereas 
in Newcastle, for example, they were, he believed, at about 5s. 9d. 
On the assumption that properties were valued on the same basis 
in Newcastle and in West Ham, it had been estimated that the 
direct and indirect effect of this difference in the rating was to 
handicap them to the extent of about £25,000 a year as the result 
of their works being at Silvertown instead of at Newcastle. If 
this possible economy could be capitalised; the sum thus created 
would be sufficient to erect new works in another district where the 
local burdens were less heavy. The action of Messrs. Yarrow, who 
were said to be leaving the banks of the Thames for the North, 
proved that in those districts this was not a mere imaginary possi- 
bility. Local authorities should remember, and the bankers who 
lent to them should also remember, that the closing of one large 
firm would generally throw an increased local burden on the other 
firms who remained ; or, in other words, that “the geese who lay 
the golden eggs will be tempted to take flight in a body if they are 
too much harassed.” He thought in submitting these remarks he 
had referred to such matters affecting the company as could be 
referred to in a public meeting, and he hoped that they would serve 
to convey an impression of the general state of the company’s 
business. He then formally moved the adoption of the report and 
accounts for the year ended September 30th, with a dividend 
of 15s. per share, free of income-tax. 

Mr. HenpERSON seconded the motion. 

Mr. Fuint asked whether the board had considered the question 
of equalisation of dividends, especially with regard to the paying 
off of the debentures next March. Would the question of a real 
reserve fund be considered ? ; 

The CuarrMaN, replying, said that the question of the debentures 
was before the board, and when the time came the subject would be 
taken into consideration, though they did not anticipate the 
slightest difficulty with regard to those debentures. Any suggestion 
with regard to the equalisation of dividends would be most 
carefully considered. It had been the policy of the board, and 
always would be, to make the dividends as equal as it was possible 
to do. He doubted if they would find many companies with a 
more steady dividend than this company ; it had been 10 per cent., 
with only one exception, for about 20 years. That record proved 
that their endeavour was to pay an equal dividend. If any method 
of making it still more successful in the future should occur to them 
they would give it every possible consideration. He could not say 
more at the moment. 

The report was unanimously adopted. 

The retiring directors and auditors were re-elected, and a hearty 
vote of thanks was accorded to the board and the heads of the 
different departments, especially the Messrs. Gray, to whom they 
owed more than they could possibly recognise. 





Prospectus, — Shanghai Electric Construction Co., 
Lid.—This company has been offering 312 shares of £1,000 each at 
par. It will construct some 234 track miles of electric tramways 
in Shanghai, and a contract has been entered into with Messrs. 
Bruce Peebles & Co., Ltd., to construct and equip the system at 
£277,000. Mr. R. S. Portheim, of that company, will join the 
board after allotment. When the system is constructed, it is pro- 
posed to form a new company, with the consent of the Council, to 
take it over. 


Stock Exchange Notice.— The Committee has ap- 
pointed Thursday, January 4th, 1906, to be a settling day in :— 
British Aluminium Co., Ltd.—38,000 ordinary shares of £5 each, £2 paid. 
Nos. 2,001 to 40,000; and £300,000 54 per cent. Lock Leven debentures of £100 
each, Nos. 1 to 3,000 (registered). 


And same have been ordered to be quoted officially. 


South Metropolitan Electric Light & Power Co.— 
The final instalment upon the ordinary and preference shares and 
debenture stock, issued under the circular dated June 23rd, 1905, 
falls due on the Ist prox. 


Richard Hornsby & Sons.—The profit on the year’s 
working is £16,767, after writing off depreciation, paying directors’ 
remuneration and interest on debenture stock, on mortgage loan, 
and on payments in advance of calls. The directors recommend a 
further dividend on preference stock for the half-year ended Sep- 
tember 30th, making 6 per cent. per annum; a dividend of 6s. per 
share on ordinary shares to September 30th, £9,000; placing to 
reserve account £2,000; and carrying forward £1,476. 


Blackpool Tramway Companies.—The annual meet- 
inge of the Blackpool, St. Anne’s and Lytham Tramways Co., Ltd., 
and the Blackpool Electric Tramways (South), Ltd., were held 
consecutively at Blackpool on 18th inst., when, according to the 
Financial Times, shareholders of the latter company were privileged 
to be present at both meetings. After the meeting of the former 
company, the meeting of the Blackpool Electric Tramways Co. 
(South), Ltd., was held, and Mr. Guthrie (the chairman) spoke at 
length regarding the relative position of the two companies, and 
regretted the debenture-holders’ action in opposing the winding up 
of the company and a division of the assets, consisting entirely of 
shares in the Blackpool, St. Anne’s and Lytham Co., amongst the 
shareholders, 
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ELECTRIC TRAMWAY AND RAILWAY 


TRAFFIC RETURNS. 
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STOCKS AND SHARES. 


Wednesday evening, 

Covtp we a tale unfold of buoyant markets and expanding trade, 
there might be at least a reasonable excuse for lingering over dry 
details of finance on the eve of the Christmas holidays. But, un- 
fortunately, this plea is denied us, and our mind is clear upon the 
point that, however little we feel moved to discuss the prosaics of 
stocks and shares, the inclination on anybody’s part to read about 
them must be even less. To which inclination, perhaps, some 
indulgence may be extended, considering the season. 

In British Electric Traction shares the tone is decidedly better, 
though the nominal quotation remains at 8. Buyers came in at 
7, and sowe of the cheerier’sort expressed their gratification at the 
directors having the courage to pass the dividend! How the 
board could possibly have proposed a distribution, in the face of 
the issued statement, it would be hard to say, but such remarks we 
have overheard this week. The market opinion seems to be that 
the fall is stayed, at any rate for the present. Westinghouse Pre- 
ference are also steady at 2, but the Debentures have not recovered 
any of their 5 point fall of last week. There is 3 decline in Brush 
Ordinary, to 7s, 6d., and of 4 in the Preference ‘to 14, movements 
that reflect the hint already fgiven here. Both the Debentures 
retain their recent rises. Rather a feature amongst the Miscel- 
laneous shares is the 5s. advance in Willans & Robinson Ordinary 
and Preference, the respective prices now being 2 and 3}. 

Still falling, is the only phrase applicable to the Electric Supply 
section. This week the declines occur in Brompton Ordinary, 
Fdmundson’s Preference, Metropolitan Ordinary and Notting Hill 
shares. The last named have suffered to the extent of 15s., being no 
better than 144. Maybe the price for some time past has been 
what Cornhill liked to call it. One or two Debentures have also 
weakened. Why Edmundson’s issues should be lowered could only 
be explained by the sympathy that exists between different shares 
in the same market, for the company, of course, does no supply 
work in London, and thereforé stands to lose nothing by the 
threatened competition. The company’s policy of restricting the 
flotation of new subsidiaries, whereby profits may fall off to some 
extent in this direction, is not likely to affect dividends, since the 
increasing revenue derived from the present Edmundson offshoots 
will, in all probability, soon counteract the shrinkage in profits 
from promotions. For the decline in Metropolitan Ordinary there 
can be no other reason ascribed except that same sympathy just 
alluded to in explanation of the dulness in Edmundson’s shares. 
It takes a Stock Exchange mind to appreciate the real power of 
sympathy, however much a member of the stronger sex may think 
she understands it. 

City and South London Railway stock has been down to 434, and 
at 45 the price shows a drop ofa point. Well-informed insiders 
were selling early in the week, but the stock was taken, though not 
very readily nor to any large amount. On the eve of the dividend 
announcement, these realisations are certainly curious, if not 
significant. Central Londons keep firm, but Districts at 36, and 
Metropolitan at 86 continue to recede. The reduction in fares 
may have started the fall, but it looks as though some more cogent 
reason were at work to account for the weakness. Underground 
Railway profit-sharing notes followed Districts, and are 4 lower 
at 97. London Motor-Omnibus shares are 1, District Motors 1,7, 
and Motor-’Bus 3s. premium. 

Tramway descriptions have nothing to distinguish them for 
notice. London United Preference lost 5s. at 10. We wonder 
whether this portends any dividend disappointment?  Anglo- 
Argentine Ordinary recovered to 84, an 4 advance, and British 
Columbia Electric Railway Ordinary and Preferred Ordinary are 
quoted ¢a rights. The former shows a fall of 2 to 1204, and the 
Preferred remains at 112. It may be pointed ont that British 
Thomson-Houston Debentures are 99, which is no change, despite 
the good advertisement secured by the company in connection with 
electrifying part of the Brighton Railway’s system. 

Unimportant fluctuations in Telegraph] stocks comprise falls of 
3 each in Anglo “A” to 17, in Direct Spanish Preference to 9, and 
in Cuba Telegraphs to 83. The island of Cuba is said to have been 
visited by floods, but information of damage is meagre. Great 
Northern of Copenhagens at 38 have another advance of a sovereign 
to their credit, while Indo-Europeans are 58. The National 
Telephone varieties have not altered, but Oriental Preference, with 
a rise of ;';, are now in line with the Ordinary at 1,5;. Electrical 
markets are concluding the year in a very subdued manner, and the 
threatened competition bythe L.C.C. has given the Supply section 
a fit of financial indigestion that is singularly inappropriate, 
coming in advance of Christmas. 

The donor of the £100,000 so munificently offered to the Salva- 
tion Army, for final payment to the King’s Hospital Fund, is well 
known in circles associated with electrical finance. Mr. George 
Herring is chairman of the City of London Electric Lighting Co. 
and of the Electric and General Investment Trust. Through the 
latter he has been brought into close contact with electric traction 
enterprise, and his is a familiar name in connection with a 
multiplicity of interests that centre round electrical industries 
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SHARE LIST OF ELECTRICAL COMPANIES. 
_ TELEGRAPH AND TELEPHONE COMPANIES. 
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(Centin ped en moxt pade-) 


1 From Manchester Share List. 


Stock : Business done 
Present NAMB or Dividends for the last Ao Ie Pane td week ended = + 
leat, » f 1 ox four years. | Dec, 13th. | Dee. 20th. | a Fall — 
| 
Pe SES = | 1908. | ne 1906.5 = ae Highest Lowest. 
84,800 yore ge 4 ie: 100 i 4 % | _ Fo = 'ee bi od 
35,000 | Ameron Gas skaree. Mow. 1 t0.25000| 10 | ‘xt | “Na | Nil ; a 4 | a a | ri 
119,7002 ~—- do. a % Debs., Nos, 1 to 1,250 —_ 100 Nil Nil | Nil 5% | 8 — 90 | 85 — 90 ee [-«s : 
68,580 |. Anglo-American Telegraph ne aa | Stock | 60/6 61s. 2 298.8 61.— | 61 — 68 eee ee : 
8,118,210 ° do. do. 6% Pref. a : | Stock | 6 % 6% | 58s.§ | 109 —110 ; 109 —110 110 | a ed 
8,118,210 Do. do. do. Deferred | Stock 1/- 2s. | Nil Me 17A— 178 | 168-17 1% | 1 —# 
60,000 | Angio-Portguese Tel., 5% Mort. Deb. Stock Red. | 100 zs a | ats Se ine | 102°—104 a - B: 
44,000 | Chili Telephone, Nos. 1 to 4 5 6% 7 % | 8% Jn B— 1% | ie 8 ae ate + 
1,982,8561 | Commercial Cable ting. 500 years % Deb. Sk. Red. Stock | 4% | 4% | 4% | 4% — 98 — 6, | OB 63 | + 
16,000 | Cuba Telegraph Seat aos Se 10 64% 10% | 5% | 5%S 9% = oa gare : “ 
6,000 Do. 10 % Pref. os - on ée 10 10 56% |10% |10%§| 17—18 17 — 18 | 17% —H 
12,981 | Direct Spanish Telegraph, pane” és 5 4% 4% 4% 4 %§ | a 3g Fey . 
6,000 Do. do. Cum. Pref. xe 5 10 2 10% | 10% | 10 %8 | -- o -| ; 
80,000 Debs. <a wa 50 44% 44% 44°%§ | 100 —108 100-108 % | .:. aa) ee 
7101 | Direct United States ‘Cable 20 2 8% %, 8 %§ 14— 15 14— 15 | 148 14% a 
74,500 | Direct W. India Cable, i % Reg. Deb., lto 1,200,F R.| 100 72 % 44% —1024 101 —103 | oes .- +4 
Rey Eastern * wet 3h — ‘ated? ~ | om ne ha we a — —147 ” ‘ay | = 1454 js 
s e e $ — meee oe ee 
1,836,814 Do. Mort. Deb. Stock Rea. Stock 4 ’ 4 i] 4% 4%§ | 106 —108 106 —1C8 1064 ve es 
300,000 | Eastern Extension, Australasia and China Tele. 10 1% 1% 1% 6 %8§ 144— 15 144— 15 14x 14,5 ae 
400 Do. Deb. Stock . Stock 4% 4% 4% 4%§ | 106 —108 106 —108 o-. “e oe 
800,000 | Hast &8. Afric. Mel.,4 Mt. Db., 1 to 8,000, red. 1909 | 100 4% 4 2 4% 4% 100 —102 100 —102 1012 «i be 
200,0002 Reg. M. Debs. (Mauritius — ) 1 to 8,000 25 4% 4 4% 4% 100 —102 100 —102 ite ~ - 
180,887 Globe Telegraph and Trust .. Ge a 10 |£3 5 58% 5% Fr: 1 1 1 ir PY = 
180,887 Do. do. 6% Pref. “< ua 10 6% 6 6% | 6% 1 14 1 14 14 143 aa 
150,000. oat eras Bee rr ‘Cablon ana . ; 10 124% | 15% | 24% oe 36 — 88 — 39 | 384 = +1 
ifax an ermu able, 1st Mort.) | | 9 am ‘ zs 1 
“me Debs., within Nos. 1 to 1,200, Red. } | 100 | 44% | 44% | 44% |. 44% | 100}—102 | 101—103 | i ‘ 
17,000..| Indo-European Telegraph 7 a | 25 110% |10% | 18% 5% 57 — 59 57 — 59 | 58 57% r 
251,197 | Marconi’s Wireless Telegraph .. eoIe tee Tess fe ie eS ‘it aie 2 es : 
72, = a Telephone Co., Ltd. Ora. asl 1 | 8% | 8% 4% ‘aa 4— 1 - 1 rs 4 % 
86,492 do. do. 5 % Pref. 1 | 5% | 5% 5% a of 1 a ee : 
1,983,333 National Telephone, Pref. Stock Se os ee 100 6% | 6% 6 % 6 %§ | 1104—1114 1104 ~—1114 1114 ll = 
1,966,667 Do, Def. Stock ee ° 100 | 44% | 5% 5% 5 %§ | 108 - 110 108 —110 109 10 da 
15,000 Do, do. 6 % Cum. Ist Pref. ‘ 10 | 6% | 6% 6% 6 %§ 13 — 15 13 — 15 144 “2 oe 
15,000 | Do. do. 6%Cum. 2nd Pref. : 0 |6% |6%16%/6%§| 1—13 | W—18 n ee 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 250,000 5 5% | 5% 5% 5 %§ | 5h 5% A aa ee 
2,000,000 Do. do. Deb. Stock Red. .. | Stock | 84% | 84% | 84% | 34% 98 —100 | 984—1004 994 99 +4 
1,689,593 Do. do. Deb. Stock Red. 100 4% | 4% 4% 4% 104 —106 | 104 —106 105 oa oe 
179,313 | Oriental io- and E ec. 1 to 171,504, fully paid 1 | 6% | 64% 64% 6% 1 oe if 12 ve *s 
50,008 | Do. do. Cum. Pref. 1 | 6% | 6% 6% | Se | lan es f—_ 12 2 ten 
100,000 | Pacific & Buropean Tel.,4 % Guar. Debs., lto 1,000 | 100 4% | 4 g 4 4% 97 — 99 100 —103 | ar +34 
11,8391 | Reuter’s | 8 5% | 5 | 5% 5 %§ a F u— TF ye oe 
60,000 | Telephone Co. of Egypt, a % Deb. Red. ate) a Pe A eee 4495 | . 102 —105 103 —106 Es +1 
3,237 | Submarine Cables Trust . ad -. | Cert. | 6 e 16% | 6% 6 % 125—128 125. —128 125 . 
58,000 | United River Plate a hone } & t-% 8 2 | 8 2 or i 8 a— 8 me «e 
40,000 Do, 5 % Cum. Pref., Nos. 1 to 40,000 | 6 5 | 6 | 5 5% : 
179,947 Do. do. 5 % Debs. .. ve oo ‘ Stock | 5 | 6% 5% 5% 111 —113 111 —113 
15,6091 | West African Telegraph, Shares 10 | 2 | 4% | ‘he 4% 94— 10 xd 
30,008 | W. o- of America, 1 to 30,000 & 53, 001 to 58,008 | 2 | Nil | Nil | Nil ae a a i a ee 
150,000 Do. 4% Debs., 1 to 1,500 guar. by.Braz. Sub. Tel. | 100 | 4 % | 4% | 4 4°% | 100h—102 1004—102 i 33 aa 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 ae a ry | ¥ 5% 14 — 144 133— 144 xd} 143 14 -—} 
75,000 Do. 5 % Debs. 2nd series, 1906 | 100 | 6 5 5 5% | 102 —104 102 —104 Res = .t 
563,380 Do. do. 4 < . Stock Red, .. | 100 | 4 | 4 | 4 4% | 103 —105 103; — 1043 +4 
$8,321 | West Indiaand Panama Telegraph .. ..| :.| 10 | Nil | Nil | Nil ote | - ; = ; 
84,563 Do. do. 6% Cum. Ist Pref. aa oe) WT US | ES 1 69 6% | - 8 8 4 food : 
4,669 Do. ‘do. 6%Cum.2ndPref. .. <./ 10 | Nil | Nil il Zen 7 a— 7 = 
80,0007 Do. do. Debs., Nos. 1 to 1, 800° ae ae 5% 5% 5% 101 —104 101 —104 “a ae oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
850,000 | Anglo-Argentine Trams, 260,008 to 480,007 .. 5 Be zs 8% | 6%8§ 84 ag— 88 | 
1,300,035 Do. % Cum. Prefs., 1 to 260,007 5 wa 5 % 5 % 5A% - — 6k — 6% 62a ot a 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 es 6% 6% 6% 142 —145 142 —145 Pa 
200,000 erg KE. Trams., 5% Ist Mort. Deb. Stock .. | 100 ae 5% 5% 5% 105 —107 105 Sige | 1063 é os 
530,000 jabcoek & Wilcox, i to 580,000 1 an 17% |20% | 16 SI Bg— 4 a Se, i 
100,000 asi do. % Cum. Pref., i to 100,000 1 <a 6% 6% 6% 14— ls i 1 : ae ‘ és 
40,000 | British Aluminium 7% Cum. Pref. .. “¥- 5 Nil Nil Nil 3/6 — bs é —% 
20,000 | Do. do. “A” 6% Cum. Pref. .. es 5 Nil Nil Nil 3/- 4 a ry és os 
20,000 | Do. do. 4% Funding Certs. . 5 = ad eo ° 23— 38. vs ve = 
800,0002 Do. do. 5 % Ist Mort. Deb. Btock Red. | Stock | 5 % 5% 5 5% 98 —102 98 —102 aes 4 a 
800,000 | British Columbia E. Rail Def. Ord. Stock 100 ee 6% % ‘ 121 —124 119 —1 re a 2 
,000 | Do. 5 % Pref. Ord. Stock a 100 <3 5 % 5 % as 109 —113 109 —113 1104 1084 re 
116,000 | Do. . % Cum. Perp. Pref. Stock - -- | 100 ¥ 5% 5% 5% 106 —109 106 —l va “a ‘ 
240,400 Do. 44 % 1st Mort. Debs., 1 to 6,250 . | 40 a 44% 44% 44 108 —105% 103 —105 % ¢ 
000 | Do. 44 % Vancouver Power Debs., 1 to 2,200 100 oe 43% 45% 45% 102 —105 102 —105 ee ° 
183,301 | British Electric Traction a ie eo | 10 8% 6% 6 ‘a Ta— 8 Th— & a Tf ; 
156, | . Do. do. : Cum. Pref. as «|. @ 6% 6% 6 % ee 10 — ll 10 — ll 1053 108 ta 
1,000,0001 | Do. do. Perp. Deb. Stock | Stock | 5% | 5% | 5% | 5% | 119 —121 117 —119 119 117% | —2 
250,000 ; Do. do. ux @nd Deb. Stock Red. | 100 RE Oe Sie 44% 44% _ 97 — 99 98 3 ; 
100,000 | British Insulated and Helsby Cables ~ ee | & |10% 8% 8% 8 %§ 64— 1 64— 7 - ° 
100,000 84 = 4 f. 5 6% 6% 6% 6 %§ — 6 5e— 64 bys ee oo 
600,000 | Ist “Mort. Deb. Red. | 100 44% | 44% 4% dyes 103 —106 103 —106 : ; 
212,000 Baitsh Thommen: Houston % 1st Mort. Debs... | 100 | .. | 44% 44% 45% 98 —100 98 —100 oa i cee . 
2,000,000 F British Westinghouse 6 % re “i +7 ba a } 5 6 % Nil ~~ W— 2% W— % Py 2, 
1,016,353 | do. 4% Mort. Deb. Stock -..| 100 | .. 4% | 4% | 4% 80 — 85 80 — 85 : a 2 
60, qprowet, Lindley & Co., Ord. .. ° 41 | Nil Nil | Nil ee ie, # i #4 ee bos. es 
@ Do. do. 6% Cum. Pref. +a ai: | ma Nil Nil ; 14/6 to Li 14/6 to 15/ oa bo lew de 
105,731 "Brash Electrical Engineering, Ord., 1 to 105, nage ot = |B Na Nil me 3 i— ea —}s 
150,000 . Non-cum. 6 % Pref... ae 6 6% | 6% ée la— 1i— 1 P eee —? 
125,000! Do. 44 % Perp. Deb. Stock | Stock | 43% | 445% | 43% 96 —100 96 —100 , 
125,000 Do. Perp. 2nd Deb. Stock | Stock % 44% | 44% 44% 84 — 86 84 — 86 te 3 ae aa 
500,000 pe. Ayres & Belgrano, 1 to 100,000 5 a 8% | 4% es Bg— 3B 3g— 38 3% | BF 
200,000 “A 6 % Cum. Pref., 1 to 40,000; 5 re 6% | 6% ts 5e4— 52 533— of i Me 
137,500 De. “B” do. 1 to 27,500 5 of 6% | 6% 3 5 — e5$ 5 — 5h 5h Fe 
817,700 Do. : Deb. Stock 100 “ 5% 5% § % 107 —109 107 —109 se oe 
190,000 Do. and Deb. Stock 100 * 5% | 5% | 5%) .102 —105 102 —105 1044 K 
525,000 Caloutta Trams., r to 105,000 5 Sa 6% 8% | *T %§ — Ff — 9% “ ee 
163,050 Do. 105, 001to 137,610 “a 5 ie w2 i 2d. 84— 9 — 9 84 =< 
,000 Do. 4: % Ist st Deb. Stock J ee 100 <a 43% 4% 44% 107 —109 107 —109 oa oe 
85,000 | Callender’s Cable Cogeersctien shares % = 5 15 % | 128% | 124% 10% ll — 12 li — 12 és 
40,000 Do. do. um. Pref. 5 5% | 6% | 5% | 5% a © 
300,000 Do. do. 44 Bo Ist “Mort. Deb. Btock Red. Stock 44% 44% 44% | 44% 109 —111 109 —111 a os 
491,292 | Cape EB. Trams., 1 to 491,922 .. 1 ce 15% |10% | 5&8 — a * s 
450,000 | Castner- — ” Alkali, 1 to 450,000 1 KS 4% 4% % oF 1— 13 bay +% 
230,211 Do. SP} % Ist Mort. Deb. Stock 100 eo) 20 44% 44% 97 —102 97 —102 xe we oe 
a Central ae "Railway, OF Stock bi « | Stock | 4% | 4% 4% 4 %§ | — 9 | — 9% 94° | SBR | ‘ 
4 es 42 Pref. Stock ow | Fee | ‘ , e | ‘ & 4 %8 | 4 my | 101 —103 1024 {| 102} ° 
‘623, “iy eerra oo | | <n} _ j _- Fatal aS ae 
1,380,000 | City and South London Railway a = we Stock | 8} 28% 2 2%§| 45—47 | 44 — 46 4524 442 -1 
...- 85,000 Crampton: & Co., Nos. 3 to 86,04 85, as as 5% | 2% | - | 2— 9% | 2— 9% 255 | ® $3. 
ae 900. of £100, Bod tot fo 1008 of 20 hea, 4) pot ee | SH) 6S) SS) eee | Mee ee 
re | } } } | | 
* A period of nine months. + Quotstions on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. § Interim dividends. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 




























































| ae i losi Business done | Rise + 
Present NAME, _- Dividends for the Q Closing en osing maker artes |" soe 
tesus, | Share. | last four years. Dec. 18th. | Dec. 20th. | Dec. 20th, 1905. | Fall— 
s I. 
ee a ef | ORS) CAOOE | OOSs | SEROBe: | Highest, Lowest. 

260,000 | Dick, Kerr & Co., 1 to 52,000 ei ae coy Ak. | oR [SRR tos = 9 = 9 ay: ae ] 

305,000 Do. do. '6%Cum. Pref.,1t061,000 :.| 5 cS 6% | 6% | 6% 5j— 64 5i— 64 6h] . t 

994,150 Do. do. _ 44%Deb. Stock .. |. .. | 100 ». | 48% | 44% | 44% | 106 —108 106 —108 ee es % f 

600,C00 Dublin United —— (1896), 1 to 60,000 | 10 -- «6| ee 6 % 8% 1 144 134— os ee ee oe 

599,700 Do. 6% er between 1 and 60, 000 10 ae 6% 6% 6% 14 154 14 15: 8 
63,4 Do. 4%D se . | 100 os 4% 14% | 4% —1008 | 99 n 

300,000 Do. % rs ® Debs. . | 100 = OA % | 84% 9 —99 | 99 ‘ 7 

300,000 Do. % “B” Deb. Stock . | 100 cd % % | 84% — 

99,261 | Edison & Swan Utd., “A” shrs., £3 pd., 10 99, 261 ee. Nil Nii 24%$§ as lg— 12 1g— 2 ee 
17,189 Do. “A” shares, 01—017,189 oil) wats Nil. | Nil | 245 : g— 93 2— 2 BS f 

844,0231 Do. 4% Deb. Stock Red. | 100 4% | 4% 4% 49 85 — 90 85 — oe . f 

100,0001 Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5% 5% 5% 59 92 — 97 92 — 97 eo | 

112,100 | Electric Construction 1 to 112,100 |} 2 6% | 4% Nil ae t- 3 — + b 
81,390 _ ~ Z % Cum. Pref., 1 to 81, 890 : ie 1% 1% 1% 1 23 1 23 oe as n 

200,000 4% Perp. 1st Mort. Deb.'Sk. | Stock | 4 % 4% 4% 49 92 — 95 - oe ee 
25,000 enn Blecttie ‘Co. (1900), : % — Pref. | 10 5% 5 % 5% 93— 93 93— 9F ee 

200,000 Do. do. 4 % Mort. Deb. | Stock | 4% | 4% | 4% | 4% 96 —100 96 —1 : sa c 

730,000 | Gt. N. & City Rail Pref. Ord. “A” vi %1 to 78,000} 10 | .. 8% | 4% | 4% 5— 5h 5 — i a 
96,000 wae ae & Beer ie nso — | = | : & ; % % aS ae ve oe 
80,000 oO. ort. Debs. ae Son et 5 % % 9 _— - re ae ae 

200,000 Henley &(W. T.), Telegraph Works, Ord... 6. | 8 | 20°% | 15% | 15.9% | 10%§| 124— 194 124— 194 fa fener bs ae (ie 

715 900 ~ tf Mort’ Deb: Stock | Stosk | 4 bs 49 ae ae writes py cA oa 

x te) fe c % eae ates ae od ea 

50,000 India-Rubber, Gutta-Percha & elegraph Works.. | 10 10% 10 5% 4s 183— 194 184— 194 19} 18% x tl 

00,0001 Do. do. 4% 1st Mort. Deb... | 100 4% | 4% | 4% | 4% 99 —102 99 —102 & es 3 
87,500 |+Liverpool ‘Overhead | Railway, — | 10 18% | 13% | 13% ee 1g— 2h 1j— 2 oe ee oe 

idva0o i+ Do. Pref. £10 paid + 10 5% | 5% | 5% | 5% | bt 63 64-7 és +3 4 és 

f | ——— United mea goon, to 50,0 re | oo mee 8 6% 4 %8§ | : = . . ee 
399,930 | 0. 0. to (£4 paid) oe | Pe <b SPS 6 % 4 %§ | = == a 
1,125,000 | De. do. 5%Cum. Pref.,1to125,000..| 10 | ©; | 5% | 5% | 5% | 10— 104 93— 104 10, | <i “i 
1,331,000 | Do. do. 4% 1st Mort. Deb. Stock ot aa fl |} 4% | 4% 4% | 100 —108 100 — 103 eet Be 

314,016 | Metropolitan Electric Trams, Defd. e sa oa. ot Nil | Nil | Nil o | sem Bas | a 

500,000 | Do. 5 % Cum. Pref. es TNs 5% | 5% | 5% | 5% | 1 It 1— lye Aa: aa. s 

350,000 Do. 44 % > Deb. Stock Red. ihe | 100 oo Tle, 44% | 106 —108 106-108 107%. | as “e al 

160,000 | Peebles (B.) & Co. 6% %, Cum. Pref., 20,001 to 40,000 Br See YL i ote ORNS 6% | 4 of 43— of a a” car as 

240,500 | Potteries E. Tre., 20, 001 to 40,000 & 50, 001 to 54,500 | 10 ao ) 8901 ES sSee ME 8j— 3 8 

240,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40, 001 to 44, 500 L: 2 | % 16% 5% | 9g¥— 1C+ 93-— 10} ee na 

245,000 | Do. 44% Deb. Stock .. : - | 100 | itt | 43% | 439% | 101 —104 3-— 106 ma | +2 
87,350 | Telegraph mara and Maintenance 435 =| 20° % | 20% |15% | 10% 82 — 34 82 — 84 (Be 33% 

150,000 Do. 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4% | % | 4% 4% 102 —104 102 —104 Le Scent) — ae 

8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. 5. Nts. . | os. ge. | ee 5 % | 97 — 98 xd 96 — 98 -4 Ww 

640,000 | Waterloo & City Railway, Ord. Stock | 100 BA%, | 8% | 8% 3B %§ 94 — 97 94 — 97 

338,330 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666. 1, ye 88% 1 68 | * s. — 2 13— 2} + 2 n 

333,330 Do. 2 C. P., 30, 001 to 80, 000 & 125,001 to 141,686 | 5 & 6 % se oe 24— oF 3— 3 +3 a 

246,806 | Do. ¥, Ist Mort. Deb. Stock ; 100 4% 4% 4% 82 — 87 82 — 87 

ELECTRICITY SUPPLY COMPANIES. 

70,000 | Bromley (Kent) E.L. & P., 1 to 14,000 5 es 59 549 4 %8 5i— 5F 5y— 52 ee ve oe el 
50,000 Do. do. _ 44 % Ist. deb. stock :: 100 be 14, ae 44% | 102 —105 102 —105 ei “f e 
29,877 Brompton & Kens. Elec. Lt. Sup., Tee to _ 5 8% |10% (10% 9 % ° _ a ~ il of are ee ee , oe 
29 623 um. Pre 5 1% 7 71% % - oo ee a. } 
10°782 | Central Electric Supply 4 % Guar. Deb. Stock 100 4% | 4 & 4% 4% 102 —105 102 —105 rr hia tee ars ain re 
80,000 | Charing Cross and Strand Electricity Supply 5 10 % 8% 8% 5 %§ 5R— 63 5-62 6,5 64 
80,000 Do. do. do. 44 % Cum. Pref. 5 | 4 44% | 439% | 44% Bi— 5g z— 53 x baie aac 
40,000 Do. o City Undertaking” 44% Cum. Prf. 5 4 44% 44% 44% 4 5 4 5 
40,000 Do. 0. a 5 sero tl ee 4 44% 4 

850,000 Do. do. 4% Deb. Stock Red. «| 100 4% q 8 4 ’ oa 103 —105 101 —103 xd - 
44,486 | Chelsea Electricity Supply, Ord. . 5 te Ate 6% ae} 5— 6 5— 5is os. | “ee 

150,0001 Do. do. 44 % Deb. Stock Red. ° Stock | 44% 44% 44% 44%§ | 110 —112 110 —112 es aa ee res 
10,595 | City of London Elec. Lighting, Ord. 40,001—110, 595 10 5% 5% 6% 5% 11 — 12 ll — 12 11} ie es aa 
40,000 Do. 9% Cum. Pref., 1 to 40,000 . 10 | 6 ra 6% 6% | 6% 13}— 144 13}— 143 133 1312 

400,0001 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. oe 5 5 % 5% 5% 124 —128 124 —128 Scag ier . 

800,000 Do. 44% 2nd Db. Stk., Prov. Crts.,allpd. 100 | 44% | 449% © 44% © 44% © 108 —105 103 —105 Soe a, Ot “ : 
40,000 County of — Electric ay Power, Ord. * 2 att pe és i 24— oy 23.— ai Sei coe oa sta 
50,000 Do 5% Pref. ; 5 og as ie wa 5i— 54 54— a an at 
40,000 cone rot London Blectric Lighting, et 1 60°00 -r4 : % 4% A4% 4 %§ a F. a it 924 9 ee : 
30,000 0. 0. ef., 1 66 6 % — 12% ne 5 ig cor 

400,0001 Do. do. 4% % Deb. Stock g 4 & 4 g 435, | 112 —115 112 —115 a es 5 

250,000 do. 44 % 2nd Deb. Stock Stock 4 42 ae 44% | 102 —104 101 —103. Wises mk -1 p 
70,000 Bamuntison 8 Blectric Coney One —  eigaaian 79 1% 1% ae 5i— 5f : i g Orn os os , P i 
80,000 0. um. Pre a 6 6 6 % 6% 54— — 5 58% = 2 

800,001 Do. 9 44% Ist Mort Deb. Stk 100 as 42 43% | 44% | 107 —109. 107 —1€9 108i | 108 - ee 
50,000 -F ‘olkestone, % to ~ ,000 pict. 1 si * 5 = 54% % 4 %§ 54— of . He be 54 
50,000 Do. % Cum. re to ais a 5 wed)" oer 5% 5 — _ 

50,000 Do. he Ist. Deb. Stock '.. .. <.! 100 : se 4i% | 43% | 101 —104. 101 ar 

65,000 | Hove, 1 to ee $3 2% ee 5 84% Of 8% 8i— 8¥ — 8 

10,000 | Do. New (25 10s. paid) Bes seer ase, tay BR Me 402 ate 8% | 6-7 Lz 64 a a 
80: ) % ee ee ee oe, os es | Y 7 % a << v 

7300 Do. 44% Deb. Stock | "| 400 at 4a 4a’ 4a 98 100 98 --100 

21,000 Kensington and Knightsbridge Electric Ord. ° 5 10% 12% (12% | 10% 103— 113 10?— 11} 

136,000 do. do. 4% Deben. Stk. | Stock 4% 4% 4% % 98 —101 96 —101 -1 
111,000 tuition Electric Supply sik eae wis: 8 3 Nil Nil 8% 13— a o 3 ee 
60,000 | 10. ) re 5 6 6 % 6 6 % 43— {— am 

871,895 Do. do. 4%1st Mort.Deb.Stk.Red. Stock | 4 & 4 & 4 & 4% 99 —102 | 97 —100xd 1024 99 |. | 
100,000 Metropolitan wae Supply, 1 to 100,000 . 5 123% % | 10% | 10 %§ 94— 104 9 — 10 9 | —}2% me 
76,121 Do, % Cum. Pref. 1—71,106, £8 pa. 5 44% | 48% | 48% | > 449% 5i— 5h 53— 54 Bly pi; wenn as giv 

220,0007 Do. ae 1st Mort. Deben. Stock .. os 44% 44% 44% 44% 109 —113 109 —113 ie ar et) ene mai 

250,0001 Do. % Mort. Deben. Stock Redem. | Stock | % % % Ba% 97 — 99 7 — vs ee fe 

250,000 | Midland Electric eg Te 44% 1st Mort. Deb. | 100 44% | 44% 44% 43% 101 —1038% 101 —108 % I 

285,045 | Newcastle-on-Tyne, 1 to 57,009 es : 5 set 8% 8% 24%§ 8— & 8— 8 ae Ces aes me: 

{"69'955 Do. 57,010 to 75,000 . Mo ey 5 rr ee ¥ 2/42 5 <-08 | 8— 8 Py seegitte 3 T 

( 285,045 sg 5 9% Pref., 1 to 57,009 .. ise 5 = 5% 5 5% — 6 | 63— 6% ove Pie alee 

. 1 89,955 57,010 to 75,000... s,s.) OB 53 = eae 6s— 6} oo a nam: Bee tote 

10,852 megs Pail Electric Lighting és 10 6% 6% 1% 6 % 144— 154 13: 143 en cee eS T 
59,000 do. 4 8 1st Mort. Deb.. xp 100 4% 4% 4% 4% 98 —100 — 
mar | Cue he mene aaah | ce | BE | ER | SPT aoe | ato 
50,000 0. eb. St Cae: - 4% | 4% | 4% 100 — _ i 
40,000 St. James’ and Pall Mall Electric Light, Ord. :. 5 144% | 144% | 144% 10%§ 123— 133 | 12§9— 133 134 
20,000 do. 7 % Pref. 20,081 to 40,080 5 1% | 7% 1% 7 %S§ 8— 9 8— 9 boners 

150,0001 do. 84 % Deb. Stock Red... . 100 % | 84% | 88% | 84% 98 —100 98 —100 aA Bees EL aki 
12,000 Smithfield — Electric Supply, Ord. 5 |. 28% 4% 4% 2— 2% 2— 2% A sg oe! ‘ge : 
50,000 Do. re Btock Stock | 4% 4% 4% | 4% 76 — 80 16 — 80 ee xe 4 = Se 
65,000 . South London Electricity Supply, Or Or 5 13% | 8% 4% BA 3— 34 B— 3 I 
100,000 South Met. Elec, Lt. & Power ee . Nil._| Nil | Nil ee H— +8 2— be tas Are wer = 
60,000 (Late Blackheath and Greenwich 47% 1 Nil 1% 1% 1% 1f— 1% | WWe— 13 ae i ee y, ¥ 
100,000 | Dist. E.L.Co.) ie ist Ded. Stk. 100 | 43% | 49% | 44% | 43% | 105 —1 | 105 —1 re 
80,000 | Urban Electric Supply, 0 Onhi 2.7 ve 6 | 6% | 5% 5% 5% 44— 4 | o- a ee oe 
80,000 | Do. Cum. Pref. 6:8 15% | 5% | 6% 5— 5 eee 
200,000 | Do. do. 4%%1st Mort. Db. Stk. Red 100 ix be | sec re | 44% 4 —l | oe 
110,000 | Westminster Electric Supply, Ord. .. oe 5 | 12% | 184% | 14 18 %§ | 114-12 OE J |} 12% 12 . F 
28,151 Do do. 8% Cum. Pref, 5 156% | 5% | 5%! 5% 53— 6 | 


| | 
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Shares not Officially quoted :—Macka Companies, ord., 56—57. Pref. 74—765. 
-» ~ +Unless otherwise stated.all shares are fully paid. - § Interim dividends. 








Bank rate of discount 4 per cent. (September 28th, 1906). 
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PROCEEDINGS OF INSTITUTIONS. 


THE CALCULATION OF ELECTRIC FEEDERS. 
By W. G. Ruopss, D.Sc., M.I.E.E. 


(Abstract of Paper read before.the INst1TUTION OF ELECTRICAL 
ENGINEERS, Manchester Local Section, November 28th, 1905.) 


In the calculation of the requisite cross-sections of electric feeders 
the primary consideration is that of fall of potential. Whether the 
feeders are for electric traction or for lighting, it is usually neces- 
sary that the potential difference between the extreme ends should 
not exceed a specified amount when the system is working on full 
load. 

In the following treatment I shall assume that the current in°any 
feeder is proportional to the distance measured from the end 
furthest from the generating station. This. is never strictly true, 
but the largerthe system, whether for traction or lignting, the more 
nearly is the assumption correct. 

The following theory shows us in any particular case how to 
calculate the least cross section of feeder which will satisfy the 
electrical requirements. 

The data upon which we have to work are as follows: 

1. The total permissible drop of volts, v, along the feeder. 

. 2. The maximum current, c, that is, the current on full load at 
the end nearest the generating station. 

3. The total length, 1, of the line. 

4. The specific resistance, ¢ (= 16 x 10~‘), of copper, or what- 
ever material is used. 

ProBLEM 1.—To find the cross-sectional area of a uniform circular 
cylindrical feeder of length 1, to carry a maximum current c, with 
a fall of potential v. 

Let a B represent the feeder, the current in it being zero at 4, 
and c at B. 

The total fall of potential from a to B is— 

Vance R, ? (1 
2 
where k is the total resistance of the feeder. 

That is, the fall of potential is one-half the maximum current 
multiplied by the total resistance of the feeder. 

The least cross-section is therefore given by 
ocL (2) 

2 Vv . a 

PRoBLEM 2.—To find the fall of potential along any portion of an 
electric feeder in which the current varies as in Problem 1. 

Let a B be a portion of a feeder such that the current at a is C), 
and at B is Co. 

The whole fall of potential from a to B is 


a= 


oL Cy + Co 3 
> sateen Sea (3) 

That is, the fall of potential along any portion of a feeder is the 
resistance of the portion multiplied by the average current flowing 
in it. 

We will now proceed to the general case. 

In an electric feeder the current is a maximum at the generating 
station end, and tapers off to zero in the other direction. 

The ideal feeder should, therefore, be in the form of a truncated 
cone, the cross-section at any point being approximately pro- 
portional to the current at that point. 

ProstEM 3.—To find the fall of potential along a conical 
feeder in which the current is proportional to the distance 


v= 





Fig. 1. 


measured from the end furthest from the generating station, having 
given the maximum current and the specific resistance of the 
material. 

Let x y (fig. 1) represent the conical feeder whose length 
measured axially is L. 

Let o be the vertex of the completed cone, and let / + 1 be the 
total axial length from vertex to base. 

The total fall of potential from x to y is given by 


v = p {log R a= fF} 
? R 
cow 
where Ce eps: 


If, now, a and a are the respective cross-sectional areas at x and 


y, we have 
col 1 A \/ a : 
Y= ve Leet eats... @ 


For numerical calculation this is more convenient in the form 


con(va +. Va) Vaud _ 4) ms 
(a ap Bay! ae Wee 
In practice we should assume a value.of. a, say 0'l .sq. in., or 

0°625 .sy, om., and then the value of 4 can be\approximately. deter- 


Es A 
v= 7 10810 G x log, 10 + 





mined from equation (4). The exact value of «a cannot be deter- 
mined, since equation (4) is not capable of exact solution, and the 
simplest way is to assume successive values of a (preferably multiples 
of a) and substitute until the desired value of v is approximately 
obtained. 

In practice, of course, a conical feeder would never be adopted, 
but a series of cylindrica feeders of various sectional areas. 
Having settled, however, the values of « and 4, the section, s, 
of any intermediate section can be determined by means of{ the 
relation 


vs = Vat (Va - Va) (6) 


x being the distance from x of that.end of the section furthest from 
the generating station. 

Remembering that the power wasted in the line is a function of 
the current and the resistance, it becomes a question of consider 
able importance whether the least section of feeder permissible in 
any particular case is the most economical, or whether it would not 
pay better to install a larger feeder in order to reduce the losses in 
the line. 

Prostem 4.—To find the watts lost in the feeder considered in 
Problem 1. 


The watts lost in the whole line are given by 
oe re (7) 
3a : 


Thus, the rate of loss of energy is one-third of the square of the 
maximum current multiplied by the resistance of the line. 

Prosiem 5.—-To tind the watts lost in any portion of an electric 
feeder in which the current varies, as in Problem 2. 

In this case the total watts lost in the portion are 


gL c?+ac,+ c? 
e 3 


w= 5 


J 
since ¢ L = Cy — c;. This formula is far nearer the truth than R x 
average current)’. 

ProsiEm 6.—-To find the watts lost in the conical feeder,{con- 
sidered in Problem 3. 

The watts lost in the whole line are given by 


g / / 
Cok vu A Wa 
W=75 j=,41- ie ts 9) 
\VA—WV a)? VA—V a a VA 
For purposes of numerical calculation this formula is more con- - 
venient in the form 


V aa l 


WwW 


2 (a/ / a2 Jaa A 
Sch Macc ch’ {4 = MAST logy log, 10+ 


A= « 


, 10) 
(A — a)4 

This is on the assumption that the ‘current has always its 
maximum value. The average value of the current would probably 
not exceed one-half of the maximum value, and the watts lost 
would consequently be but one-quarter of the above. 

If the most economical section is less than that required for the 
maximum admissible fall of potential, then that corresponding to 
the maximum fall of potential must be adopted. If, on the con- 
trary, the most economical section is greater than that corre- 
sponding to the maximum admissible fall of potential, then the 
most economical section should be adopted. 

[ have in this paper considered only continuous-current feeders. 
The introduction of self and mutual induction renders the calcu- 
lation of alternating-current feeders much more complicated. It is 
to be noticed that I have only treated of such feeders as carry 
current according to the law stated above. I have not considered 
it necessary to mention feeders which carry a uniform current 
throughout their entire length, since only a straightforward appli- 
cation of Ohm’s law is required for their determination. 





STREET CABLE SYSTEMS. 
By S. J. Watson. 


(Abstract of Paper read before the LEE., Manchester Local Section, 
November 28th, 1905.) 


Tue author first deals with draw-in and solid systems of laying 
cables, describing the usual methods adopted. He remarks that the 
cables originally put down in his town, which is supplied on a 
three-wire direct current system, were insulated with vulcanised 
rubber, all three cables making up the set, being contained in a 
single 4-in. cast-iron pipe. After about three years’ use faults 
became of frequent occurrence through deterioration of the rubber, 
and finally resulted in all the rubber cables being withdrawn and 
replaced with another type. To avoid the loss of selling at the 
price of scrap copper, the cables were thoroughly dried, re-insulated 
at the joints, and laid in an asphalt trough on extension work. 
Some have now been in use for over five years, and no trouble what- 
ever has been experienced, except where the ends were left 
exposed in street boxes; and this has since been remedied. 

For low tension direct current purposes, whether for a drawn-ia 
or solid system, the cables may be of. single, concentric or multi- 
core construction. The first cost of a concentric or multicore 
system will be less than the equivalent in single cables, on account 
of the greater compactness of the set of cables and the less expen- 
sive pipe or trough required when laying, Jointing is, however, 
much more difficult and costly to carry out, and necessitates the 
cutting off. of the supply-while the work is being done. 

A more: reliable ‘system’ is obtained by using’ single~ cables 
drawn into-separate ways of-a- conduit or laid spaced apart on a 
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solid system. Each cable is then unaffected by its neighbour’s 
breakdowns. 

Vulcanised rubber is now rarely adopted for street mains, the 
first cost, and the maintenance due to the want of permanence in its 
insulating properties, being prohibitive. 

The choice is, therefore, between vulcanised bitumen, which does 
not require an outer watertight covering, and impregnated fibre or 
paper, which must be provided with a lead or other waterproof 
protection. 

For a solid system no advantage is to be gained by using a lead- 
covered cable, when bitumen non-lead-covered cable can be ob- 
tained at about the same cost. 

It is more difficult to choose between lead and bitumen for a 
draw-in system. Excellent results are obtained with both. Lead- 
covered have been most successful when drawn into iron pipes, but 
have given trouble in some instances when used in stoneware, 
probably due to a deleterious action between the salts used for 
glazing the stoneware and the lead covering. 

A leadless cable, whether laid solid: or drawn into a conduit of 
an insulating nature, rarely gives a serious fault without warning, 
even although the insulation is badly damaged ; a leakage can con- 
sequently be localised and repaired at the most suitable time, with- 
out inconvenience to consumers. 

Before the advent of earth return tramway systems, no necessity 
existed for the earthing of all lead coverings and. bonding across 
joint boxes, &c.,; but owing to the-deterioration of the lead in some 
localities, it has now become the general practice to do so. Where 
long lengths of cable run parallel with the tramway track and are 
connected direct with the generating or sub-station, it is doubtless 
a wise precaution to take, but in the event of a fault on the cable 
developing to a short circuit, damage may be done to the covering 
of all the cables in the immediate vicinity of the fault, owing to the 
relatively poor conductivity -of the lead compared with the copper, 
and thus result in further breakdowns in the near future. 

The best method would be to earth at frequent intervals through 
a fuse with a resistance in parallel, as was suggested by .a. well- 
known cable company some years ago. If this is done electrolytic 
action will not take place, and any serious leakage on the cable is 
reduced to a safe limit. Such an arrangement, although effective, 
would probably be expensive in first cost and in upkeep. 

A street box is not the most suitable place to fix either fuses or 
circuit-breakers, which should be easily get-at-able. During a frost 
following rain ora fall of snow, the covers of the street boxes may 
be “frozen down, and take a considerable time to thaw before the 
apparatus can be attended to. Any receptacle for a cut-out for 
fixing in a street box must be water-tight, and this usually necessi- 
tates the use of bitumen or wax for filling and sealing. If a fuse is 
used to give the desired results at times of need, it must get 
appreciably hot at full normal load, in which case the filling may 
melt and leak away. 

The best practice is to provide a fuse or circuit-breaker at the 
generating station switchboard, where the feeder connects to the 
bus-bars, and an above-ground section box, where the feeder ter- 
minates at the distributing end, the outers of each set of distri- 

butors being connected to the feeder bars through fuses fixed to 
removable handles. . An additional box of similar pattern, as 
required by the B. of T. regulation, can be fixed halfway between 
feeder points. Only an eighth of the consumers supplied by any 
one feeder will then be cut off through a serious fault on the dis- 
tributing cables. 

Such boxes are convenient for taking periodical tests of the 
cables, and of great assistance in the quick localising of faults. 

To provide against the unnecessary blowing of fuses through 
deterioration, it is advisable to arrange for a weekly inspection-of 
all fuses at the time of maximum load. 
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The foregoing figures may be taken as the approximate cost per 
mile of laying a set of low-tension three-wire distributing cables of 
sections *15, ‘075, ‘15, on. some of the systems enumerated. 
It is assumed that the set of cables will cost £450 a mile, whether 
single lead-covered, single {bjtumen-covered, triple-concentrie, or 








three-core lead-covered, also that armouring will increase the cost 
20 per cent.—say, to £540 a.mile. “ye 

The prices are not. quite correct for all types of cables, but the 
variations would probably not be greater than about 5 per cent. 

The costs given are for single cables of the size mentioned. For 
larger or smaller sections the cost of the cables and protection will 
vary, but the cost of the other items will remain the same. Farther, 
with a draw-in system laid in concrete, a set of spare ways could 
be-laid at the same time, and only increase the quantity of:conerete 
by a trifle more than half, as the covering of the lower set would be 
the foundation of the upper set. - Variable.circumstances will alter 
the cost and require the revision of the figures given to suit other 
conditions . 

To show the cost of stranding and insulating conductors, it may be 
remarked that the set of 15, 075, ‘15 cables, given above at a price 
of £450 per mile, costs, say, 5s. 14d. per yard, containing 44 lb. of 
copper. Taking the cost of bare rod or tape at 9d. per lb. the value 
is 3s. 3d. per yard, so that stranding and insulation increases the 
eost by 1s. 104d. per yard, or nearly 60 per cent, A set of larger 
insulated cables, say °5, ‘2, °5, at present prices, is worth about 
14s, 9d. a yard and contains 14 lb. of copper. At the same price, 
9d. per lb., the value is 10s. 6d. per yard, giving an increased cost for 
the stranding and insulation of 4s. per yard, or nearly 40 per cent. 

The most encouraging direction for improvement appears to lic 
in the use of a mechanically strong insulating and absolutely water- 
tight. duct or trough, so that bare copper rod or tape can be used, 
surrounded with a suitable filling. The expense of stranding con- 
ductor and of cable insulation, which is at present considerable, 
will then be saved. The materials at present on the market most 
suitable for the purpose sugzested, are the asphalt trough and the 
patent fibrous material used for the construction of pipes for draw- 
ing-in purposes. 

The revised Board of Trade regulations for the first time offici- 
ally recognise the possibility of bare copper conductors on poles 
being used for general light and power distribution. Although 
such construction is not likely to be tolerated in large centres of 
population, it should be found useful in enabling a supply to be 
given in outside and country districts, which, on financial grounds, 
would otherwise be left isolated. 


In the discussion on the two papers the Chairman, Mr. S$. L. 
PEARCE, said a great percentage of the capital cost of a system was 
spent on mains, and this expense would make engineers consider 
any idea that would tend to bring down first cost. He could not 
see that Dr. Rhodes was fvarranted in the assumption that the 
current in a feeder was proportional to the distance from the 
generating station. He had worked out by the usual method the 
example given by Dr. Rhodes, and found the result to be much in 
excess of the result arrived at by him. He considered the prices 
given in Mr. Watson’s table for excavation were too low, working 
out only to 2s. per yard. Considering that flagging costs 1s. per 
yard, and then there was paving and also the expense of broken 
flags, he thought it ought to be quite 50 per cent. higher. 

Mr. Miter protested against the loose way in which Dr. Rhodes 
used the word “feeders.” They had definite meanings for the 
words feeders and distributors, but if they were not strictly adhered 
to it would cause much confusion. The difficulty in ascertaining 
sizes was not in the caleulation, but in obtaining reliable date to 
work on. The sizes could be found more simply by an application 
of the principle of moments. 

Mr. AnpREws had heard of many cases where lead-covered cables 
had been laid in stoneware ducts and had been bonded:and earthed 
right through, but at every point where the eables rested on the 
bridge-pieces the lead was attacked, so that it appeared bonding 
and earthing were not sufficient. If joints were not* bonded, the 
return current leaked at the joints where the lead was broken 
caused electrolytic action. To insulate and bond- to. earth as well 


as insulating was undoubtedly a very difficult.problem. He thought. . 


the best plan was'a draw-in system of feeders and a solid system 
of distributors. With regard to the cost of excavating, he had seen 
quotations for the work for 6d. per yd., and others up to 5s.per.yd., 
the cost varying with the nature of the ground, &c. A fibre’con- 
duit could be laid in much less time than the stoneware. 

Mr. BEAVER said cement-lined troughing possessed many dis- 
advantages, as when water got in it. formed an electfolyte, and in 
time caused the breakdown of the cables. He knew of rubber 
cables which had been working on a_ 2,000-volt. line for 10 years, 
and there was every chance of them lasting another 10 years. He 
had examined many kinds of glazing used in stoneware conduit, 
but had never come across anything which would. by itself cause 
chemical action. 

Mr. WELBOoURN thought armoured cable had been passed over 
too lightly. He knew of an armoured cable that had been down 
14 years, and was as good to-day.as when it-was put down. For 
distribution work multicore cables were cheaper to lay and reduced 
the capital cost. Services could be made with live cables. : 

Messrs. CoopER, CONNELLEY and Wrxkinson also spoke. 

Dr. Ruopes, in replying, said that if a single traction line were 
taken as a practical case, it would be found that. although the 
current -was not exactly proportional: to the distance. from the 
station, it was a maximum at the station. ‘and a minimum atthe end 
of the line.’ Under normal: working conditions, if. feeders: were 
calculated in the!way he described, no. better. result; would be 
arrived at, and he hoped those who had to calculate feeders: would 
try it. 

Mr. Watson, in his reply, said the cost: of excavation .was-taken 
at a round figure. It might be° done for 1s. 3d. per yard,-or it 
might cost 5s. per yard, but: a good 6 was 2s. Practically, 

-the only case in which he had lead-covered cable in use, was-on 
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Fig, 136.—THerMat Device ATTACHED 
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distributors laid in iron pipes, and the lead was discontinued at 
service joints. He did not. think armoured cable at all suitable for 
made-up ground, or where there were cinders. 








NEW ELECTRICAL DEVICES, FITTINGS 
AND. PLANT. 


(Continued from page 950.) 


Time Element Thermal Cut-Out. . 


An extremely ingenious device for attachment either to existing 
circuit-breakers, or to new switches, has been placed on the market 
by Mussrs. Gairrith & Buusorri, of 8, John Street, Adelphi. 
The essential feature of the device is a metal capsule containing a 
small quantity of ether, and arranged in.such a way that when the 
ether is evaporated by heat, the capsule expands and trips the 
switch. The accompanying diagrammatic section (fig. 135) shows that 
the capsule is made of two thin corrugated metal disks, joined at the 
edges, and provided with a brass boss one side and a pin on the 
other ; the latter holds the capsule in the correct position, while the 


Fig. 135. 


former provides a bearing for the plunger which actuates the 
trigger. The capsule is contained in a little brass box in which 
there is a resistance wire traversed by the whole or part of the main 
current; the heating of the resistance sets the device in operation 
when the current exceeds the normal value. 

The device can be adjusted so as to act with an overload of 
25 per cent. in any period from 20 minutes to an hour; a greater 
overload causes it to act in a much shorter period, the time 
varying inversely as the square of the current, and it can be 
set so as_to go off in 30 seconds with an overload of 100 per 
cent. Momentary overloads have no effect upon it, but a rapid 





Fie. 137.—Time Ecement THERMAL 





To MaGnetic Cracuit-BREAKER. 


- Suecession-of overloads, by their cumulative action, would cause it 


to -open.the.circuit if the resultant effect was such as to endanger 


otdhe« ‘Iusulation of the circuit. .It isin this respect that- a thermal 
ctime:element cut-out hasan: advantage,.and its action depends upon 


“the’same: factor.as the. liability to:‘injary of the- apparatus, &c.— 


-namely,..overheating. -Fusible and magnetic cut-outs are objec- 


tionable in many situations, such as, for example, in connéction 
with:squirrel-cage induction-motors, which: take a large current at 


. Starting....The “device in-question~is_unaffected -by these current 
" rushes, where :-a~fuse: or a: circyit-breaker would: either - prove a 


ueisance by opening unnecessarily; or-world-have to -be set so: high 
as to afford little protection to the apparatus. 


On p. 632 of our issue for April 14th, 1905, we gave a diagram 
showing a simple means whereby the cut-out is enabled to give an 
alarm some time before actually opening the switch; the accom- 
panying illustrations, figs. 136 and 137, show it applied to an exist- 
ing circuit-breaker, and to a switch specially designed by the 
makers for use with the thermal cut-out. 





Motor-Driven Centrifugal Pumps. 


The accompanying figures (138 and 139) illustrate an interesting, if 
small installation, in which direct-current transmission is employed 
for actuating a vertical motor driving a pump at the Alexandra Docks, 





Fig. 138. 


Newport, Mon. - The motor (fig. 138) is of the Westinghouse direct- 
current multi-polar type, is supplied with current at 500 volts, and 
develops 320 u.p. It drives a centrifugal pump at 300 revolutions 
per minute, the pump raising a million gallons of water per hour, 
against a head of 25 ft. The water is pumped from the river into 
an adjacent dock for the purpose of keeping up the level of the 
water in the latter. The Westinghouse generator (fig. 139) is of 
300-Kw. capacity, and is rope-driven at 325 r.p.m., it being of 
sufficient capacity to work other motors besides that illustrated. 
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CutT-ovr anp SwitcH, Fie. 139. 


The overhead transmission line consists of bare copper conductors 
of about ‘5 sq. in. sectional area, these being suspended on special 
hook insulators, supported on steel lattice poles. The work was 
carried out,by the British WESTINGHOUSE ELECTRIC aND Manv- 
FACTGRING Go., Lrp---- — - ‘ ; 


Sperling’s Patent Nut-Lock. 


A clever device™-has:-been introduced by Sprriine’s Nor- 
Leek, Lrp.,.of 2; Pancras Lane; Queen: Street,.E.C.,.and. is already 


- being-used-on the District Railway for fish-plate nuts.-'The arrange- 


ment is shown in fig. 140 (p. 1032). A metal plate, with 
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teeth stamped round the ends, fits on a pair.of fish-bolts, and a 
small steel washer, with upturned edges fitting the nut, and a spring 
pawl which engages with the ratchet teeth, is placed on each bolt 
between the nut and the plate. As the nut is screwed up the pawl 
engages with the teeth, and renders it quite impossible for the nut 
to slacken. 

A modification of the device is used for isolated bolts, consisting 
of a washer with teeth round the edge, and two sharp points 
punched up in the lower face. These points, when the nut is 
tightened, grip the surface of the parts that are being bolted 
together, and hold the washer immovable. A spring washer fitting 





Fic. 140.—SpERLING’s Patent Nut-Lock ror Rattway FisH-Puates. 


a hexagon nut is placed between the toothed washer and the nut, 
and is provided with a spring catch or pawl as in the former case, 
which engages with the ratchet washer. 

We are informed that the device has been in use for 18 months, 
and a nut so locked has never been known to slack back, even where 
exposed to excessive vibration. The nut-locks are made in all 
standard sizes, and a similar bolt lock, consisting of a washer with 
sharp pins on each face, which is placed under the bolt head, is 
also made. ‘The agents for their supply ate the Consolidated 
Supply Co., of Northampton Park, Canonbury. 


Leyland Motor Tower Wagon. 


We illustrate in fig. 141 the first of a trio of petrol motor wagons 
which the LANCASHIRE STEAM Motor Co., Lrp.,; of Leyland, are 
building for the Belfast tramways. The chassis portion of the vehicle 
is of the company’s standard design, the motive power being pro- 
vided with a four-cylinder petrol engine developing 22 H.P. ata 
speed of 800 r.p.m. The transmission is through a gear-box giving 
three speeds forward and a reverse, and thence through a -univer- 
sully jointed shaft and bevel gearing to a rear'live axle. ‘The tower, 














Fig. 141, 


which is constructed of oak, is supported by an iron frame, a 
revolving platform being provided at the top for the accommoda- 
tion of the workmen and for any necessary material. The tower 
has a maximum height of 20 ft., and when collapsed has an eleva- 
tion of 12 ft. Two rows of seats are provided, one for the driver 
and another forthe accommodation of three mechanics. Two large 
chests for the reception of tools and material also form part of the 
equipment of the vehicle, which at the normal speed of the engine 
is)geared to respectively 3, 6 and 10 miles per hour, 





Overload Circuit-Breakers. 


In their new list of circuit-breakers, to which we made brief 
reference last week, Messrs. R. W. BrackwEtu-& Co., Lrp., show 
various additional types of their cheap overload W.E. circuit- 
breakers. We select for illustration (fig. 142) the single-pole 
laminated edgewise type with back connections only. It is for direct 
or alternating current, 500 volts or less. °- This device is intended for 
any service except tramway or-railway féeders.3 It should be noted 
that it can be fitted with loose handle device‘ifs‘required, as also 





Fic, 142, 


can the double arm breaker of this pattern, which is likewise illus- 
trated in the new catalogue. 
A Portable Planing Device. 


The accompanying illustrations show the “ Planos” portable 
planing apparatus,‘which, we understand, is being uscd by several 





Fic. 143. 
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electric tramway departments in the provinces, and also by manu- 

facturers, because of its adaptability for light work, outdoor jobs, 
rief and so forth. It is being supplied by the Unton SranpaRpD 
ow MacuineE Co., of 165, Queen Victoria Street, E.C. 

The construction of the device, which resembles in its action.a 
small shaping machine, can be understood from figs. 143 and 144; 
the to and fro movement of the tool carrier in a guide or saddle 
rect is effected by the hand lever projecting at the side, while the cross 
for travel of the tool is obtained automatically by means of an internal 
ted star wheel, which rotates on a leading screw fitted into what ordi- 
also narily corresponds to the bed of the machine. 

The to and fro motion of the tool carrier rotates the star-wheel, 
but in one direction only, and as the position of the latter wheel 
is fixed relatively to the saddle by means of jaws under the latter, 
it follows that the star-wheel, in turning, travels along the leading 
screw imparting movement to the saddle. 

If necessary, a slight adjustment will enable the cross traverse 
to be effected by hand. The apparatus is clamped on to one of 
vice jaws, and the work can be fixed between the remaining jaw 
and the planing machine frame. 

The tool carrying head is of the swivelling type, as usually fitted 
to this class of tool, which, of course, adds to its handy qualities. 

The respective weights of the devices shown in figs. 143 and 144 
are 34 and 68 lb., and longitudinal and transverse travels of 10 and 
7 in. respectively are obtainable on them. 
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THE DUDDELL-MATHER STANDARD 
WATTMETER. 


THE essential features claimed for this wattmeter are :—The entire 


absence of all unnecessary metal from the instrument; effective 
stranding or lamination of the conductors it contains; long range; 
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4 Fic. 1.—Low-PRESSURE WATTMETER. 


astaticism; high sensitivity ; large overload capacity ; 
high accuracy on low power factors; good air 
damping ; direct reading ; and great constancy. 

Two patterns of instrument are made, one suitable 
for use on circuits between 100 and 2,500 volts, and 
the other for extra high pressures of 11,000 volts. 
THe former type is shown in fig. 1, and the latter in 
fig. 2. In the extra high-tension type the whole 
instrument is enclosed in a glazed case, and supported 
on porcelain insulators about 5 in. high. ‘The in- 
sulation from earth is, therefore, ample for very 
high pressures, and an ebonite rod projecting 
through an earthed guard tube in the end of the 
case enables the wattmeter to be operated with 
safety. 

The instrument is of the electro-dynamometer type, 
having a set of fixed coils c, 0; c, c (figs. 3 and 4, 
p. 1034), and movable coils c, c, which are brought 
into the same relative position by a torsion head F 
on which the reading is taken. 

The frame and supports are constructed entirely 
of insulating materials, chiefly ebonite and ivory, 
the only metal used in the instrument being in the 
coils and controlling spring. The coils are built up of 
strands of fine wire, and the spring is of high resistance 
material; by these means eddy currents, which 
vitiate the readings of so many wattmeters on 
alternating current circuits, are eliminated. 

Sub-division of the windings enables the sections 
of the fixed coils, of which there are usually ten, 
to be connected in series or parallel, or partly 
series and partly parallel, thus giving the instrument a’ number 
of sensibilities in known ratios. By the fixed coils and torsion 
head a useful range of 1 to 100 is obtained without using 
deflections. less than 50 divisions of the head. A further 
set of sensibilities may be: got by putting different non- 
inductive resistances in series with the moving or pressure coil, 
the resistances being supplied suitable for any voltage between 


















100 and 10,000. A total range of 1 to 10,000 is therefore 
possible. 

No terminals are put on the instrument itself, but the various 
sections of the fixed coils as well as the ends of the moving coil 
are connected by flexible wires several feet long, stranded together, 
to a plug board, fig. 8, on which the various arrangements of coils 
can be quickly made. This device has the advantage of removing 
the terminals, plugs and blocks to a safe distance from the coils, so 
that eddy currents in the metal work cannot affect the readings, 
and also of ensuring that the leads near the instrument are properly 
stranded. 

The moving system includes two coils, ¢ ¢, set astatically on the 
same support, so as to avoid errors due to stray fields acting on the 
instrument. 

The sensitiveness is such that, with one-tenth of an ampere 
through the pressure coils, and maximum current through the fixed 
coils, a complete turn of the torsion head (100 divisions, sub-divided 
in fifths) is required to bring the pointer back to zero when the 
power factor is 0°l. It will thus be seen that for power factors as 
low as 0°01, quite a large reading (about 45 millimetres) can be 
obtained on the instrument. As, however, the pressure circuit of 
all the wattmeters will safely carry 0°125 ampere, the reading of 
the instruments may be further increased by 25-per cent. by using 
4 ampere in the pressure coils, thereby making it possible to obtain 
a deflection of 56 mm. (62 sub-divisions on the torsion head) on 
a circuit whose power factor is 1 per cent. This isa matter of 
increasing importance in the measurement of losses in dielectrics 
and cables, and in small quantities of iron, and is rendered possible 
by the high sensitiveness of the instrument and the relatively 
large cooling surface of the coils. 

For ease in reading the instrument the figures are engraved in 
white on the black ground of the torsion head; a fixed index is 
employed, thus keeping the reading point always in a convenient 
position. 

The strength of the controlling spring is adjusted so that with 
1,000 ohms, or {convenient ?multiples of}1,000 ohms, in the pressure 
circuit, the scale is direct reading withthe principal arrangements 
of the current coils. 

Efficient damping of the moving system is obtained by air friction 
projections from the plate of insulating material 1 1, which carries 
the pressure coils, ¢ c, passing into glass boxes, } ), and thus serving 
both as damping vanes and pointers, Pp p. By this means the move- 
ments are made practically aperiodic. 

Resistances for the pressure circuits are made in two forms, one 
form for measurements where the power factor is high, and the 
other where the power factor is low; the former being designed to 
carry 34th of an ampere, and the latter {th ampere continuously, 
For pressures below 125 volts, the resistance of the pressure circuit, 
in measurements where the power factor is below 0:1, is made 
1,000 ohms, and for high power factors (0°8 to 1°0) this is increased 
to 10,000 ohms, whilst for pressures between 125 and 250 the above 
resistances are doubled. For still higher pressures the resistances 
have to be increased in proportion. 

Anti-Capacity Resistances.—All the resistances used in the pres- 
sure circuits of these-wattmeters are of the “anti-capacity ” type, 
and are made of manganin wire (silk-covered) woven into a fabric 
with silk threads as warp. They take the form of a ribbon 7 to 
10 in. wide, and of length sufficient to give the required resistance, 
Fig. 5 (p.1034) shows the iaterior construction of a box of 25,000 ohms 
(low power factor form), and fig. 6 an external view of the same. From 





Fic, 2.—Extra HIGH-PRESSURE WATTMETER. 


the former it will be seen that the ribbon is wound. in a zig-zag 
fashion round porcelain insulators supported from the ebonite top of 
the box. The resistance is divided into nine parts, four of 5,000 ohms 
each, and. five of 1,000 ohms each, whilst the last of the latter -is 
further sub-divided into two parts, one section having a resistance. 
of 900 ohms, and the other 100 ohms. This enables the resistance of 
the pressure circuit of the wattmeter to be kept in multiples of 1,000 
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ohms, the pressure coil of each instrument being adjusted to 100 
ohms. 


The advantages of this form of resistance are (1) large cooling 
‘Surface, every wire being exposed to the. air, and (2) its negligible 
inductance and capacity. In the ordinary so-called “ non- 
inductive resistances,” the wire is wound double, so as to make the 
inductance as small as possible. This, however, brings parts of the 
wire which have p.D.’s of considerable magnitude between them, in 
close proximity with each other, and these parts act as condensers 
when an alternating current passes through the coils. Such a coil, 
therefore, takes a leading current under these conditions, and often 





























Fics. 3 aNnpD 4.—Drratns oF WaATTMETER. 


causes large errors in wattmeter readings. The woven construction 
is equivalent toa number of very short loops in series, and the P.D. 
between adjacent parts is very small, never exceeding 1 volt. 
This makes the condenser effect quite negligible at all ordinary 
frequencies, and the loops being at the same time very narrow, the 
inductance is also negligible. 

™= Ranges of Wattmeters—The wattmeters are made in three sizes, 
intended for maximum currents of 1 ampere, 10 amperes, and 100 
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Fia. 5.—AntI-Capacity RESISTANCE. 


amperes respectively, but by putting all the sections of the current 
coils in series, the instruments are suitable for currents of 0°1, 1:0 
and 10 amperes with corresponding increase in sensibility. 

The chief arrangements.of the plug-board are shown in figs. 7 
and 8. In fig. 7 all the current coils are in series. Fig. 8 shows 
them all in parallel. 





Fia. 6.—ExtTeriorn oF Anti-Capacity Resistance Box. 


The constants of the instruments depend, of course, on the 
arTangement of the current coils, and on the resistance in the.pres- 
sure-circuits, and the controlling springs are adjusted to make these 
constants simple and convenient numbers. For example, in any 








size of wattmeter the constant w (watts per large division of 
torsion head) is given by the expression— 


R 
w=k., 
8 


where Rk is the total resistance of the pressure circuit,s is the 
number of fixed coils in series, and / has the values 00002, 0°001 


—— 




















Fig. 7.—PLUGBOARD WITH COILS IN SERIES. 




















and 0°01 for the 1-ampere, 10-ampere and 100-ampere instruments 
respectively. Thus by making R decimal multiples of s, the con- 
stant can be made unity multiplied by some power of 10, and there- 
fore direct reading. 

Uses of Wattmeters as Amimeters and Voltmeters.—The instruments 
being of the dynamometer type, it is evident that under certain 
conditions they may be used as ammeters for currents not exceed- 
ing $ ampere, and as voltmeters for any ordinary pressure, ‘either 
direct or alternating. For example, if the fixed coils of the 
10-ampere instrument be coupled in series, and these put in series 
with the pressure coil, the instrument will give a full deflection 
(100 large divisions) for one-tenth of an ampere, and such a current 
can be measured by the instrument to an accuracy well within 
1 part in 1,000. The instrument, therefore, forms a convenient 
and accurate standard ammeter for small currents. 

As the inductance of the 10-ampere instrument, when arranged as 
above mentioned, only amounts to 11 millihenries, it may be used as 
a voltmeter on alternating current circuits without appreciable 
error for any P.D. above 20 volts at ordinary frequencies. By 
adding non-inductive resistance to the instrument to*give a total 
resistance of 200 ohms, 20 volts will give one complete turn of the 
torsion head, and the error due to inductance, on a cirenit:of 
frequency 100, will not exceed »;th per cent. For higher voltages, 
higher non-inductive resistances must be used, and this, reduces 
the inductance error still further. It will, therefore, be evident 
that the same instrament, with suitable non-inductive or anti- 
capacity resistances, can be used to measure power, current’ or 
pressure to a high order of accuracy. 

The instruments are manufactured, under licence ‘from: the 
patentees, by: Mr. Robt. W. Paul, Newton Avenue Works, New 
Southgate; London, N. 








GAS v. ELECTRICITY. 


Av the meeting of the Electrical Contractors’ Association held on 
Tuesday, December 5th, at Frascati’s Restaurant, a paper was read 
by Mr. C. E. Algar (Newport) on “Gas v. Electricity.” There 
were 14 gentlemen present. Mr. W. R. Rawlings was in the chair 
till 9.30; then Mr. KE. L.-Berry. 

The chairman (Mr. Rawtrnas):in calling upon Mr.-Algar to: read 
his paper, said that it was felt that some such paper was needed, 
owing to the numerous statements made to the detriment of the 
electrical industry. The author’s paper would be devoted to 
refuting these contentions, both as to disadvantages and cost. 

Mr. Auaar, on rising, gave a. brief explanation of the reason 
which induced him to write the paper, viz., the absence of .a’satis- 
factory reply to the opponents of electric lighting, whose‘ attacks 
were based upon distorted and unfair comparison. He quoted the’ 
Gas Exhibition, which he thought would have been countéractetl 
by the subsequent electrical one, but considered that males the 
public left the latter thinking gas the better illuminant, owing®to 
the small effort. which was made to refute the statements in the pas 
interest’s circulars.. He also noted the revival of gas<lighting -in 
London, with reference to the City. He believed, however, ‘th 
electric light would ‘ultimately be acknowledged the- ‘héat,: 
brightest and cheapest.” 38 

These terms were applied by the gas interests to their illuminaiit. 
He would proceed to analyse the statement, and take it, first, as 
applied to gas. 

As to the attendant effects of gas, the Bray burner generated 
2,900 units.of heat per 16-c.p., the Welsbach incandescent burner 
1,740, The Bray burner consumed 4°1 cb. ft..of oxygen per hour} the 
Welsbach 5:8. Incandescent electric lighting consumed to oxygén, 
and arcs only a negligible quantity. This oxygen was-converted 
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into carbon dioxide, at 6 8 cb. ft. for the 16 c.p. Bray, and 1°8 for 
the Welsbach. So marked was the heating effect that some burned 
gas for that reason, ignorant of the fact that it was the worst and 
most expensive form of heating, four to seven times as expensive 
as hot-water heating. : 

The author quoted cases of atmosphere improved by the intro- 
duction of electric light, notably that of the General Post Office, in 
which 75 per cent. less time lost through sickness by the employés 
was recorded after. its introduction. 


By-passes were a fruitful source of waste, and were always letting ~ 


unburnt gas into the atmosphere. Carbon was given off into the 
atmosphere by gas lighting, witness the blackening of surrounding 
objects. House cleaning becomes much easier when electric light 
is introduced. 

For artistic effects the electric light is much more adaptable, as 
the presence of the gas flame limits the possibilities. Simplicity 
and convenience are on the side of electricity, and its safety is 
undoubted, as shown by the fact that in any position where this 
is the consideration no other illuminant is in question at all. 

All the grave dangers from leaky fittings, dry chandeliers, taps 
left on, &c., are entirely obviated. 

In comparison of brightness, of course a 16-c.P. electric lamp is 
no brighter than a 16-c.p. gas lamp. The 75-c.p. Welsbach is 
naturally brighter, but the object of illumination is to disseminate 
the light, not to establish merely a very bright spot, which is 
objectionable. If a bright spot is desired an arc can be used. 
The bright spot causes an optical illusion, giving the general public 
false ideas of the power of the illuminant. 

The Welsbach light would drop in candle-power after three or 
four hours’ burning, and after 100 hours the candle-power drops to 
50. Dust or other causes will make it vary from day to day. 
Moreover, the 75-c.P. Welsbach is often installed where 16 c.p. 
would do all that is required. Comparisons based on laboratory 
statistics of such variable and fragile articles must be misleading. 
The 16-c.p. incandescent electric lamp will not drop lower than 13 
after 600 to 800 hours’ burning. 

The consumptions in watts per candle-power of the following 
lamps were given :— 

Ordinary incandescent 
Tantalum lamp 
Osmium lamp 

Arc an 

Flame arc ... aie <a “ss = 
Mercury vapour ... . ... se iesod Re 

These latter were never quoted in comparison by the gas 
supporters. 

A nominal 3,000-c.P. pressure incandescent gas light consumed 
75 ft. of gas, which, at 3s. per 1,000, would cost 3d. per hour. As 
the true candle-power is generally 2,000, this figure becomes, for 
comparison, 4d. 

A flame arc of 2,750 c.p., with current at 4d. per unit, costs 23. 
per hour. These figures were confirmed by a recent speech of the 
President of the Manchester Section of the Institution of Electrical 
Engineers. 

Arc lamps were an advance in candle-power of 50 on the ordinary 
incandescent using the same current, tantalum and osmium 88, and 
the mercury vapour 800. These are not used for comparison by the 
gas pampleteers. Street lighting may also be done at special rates. 
Colonel Crompton’s ideal of 2d. per unit was approaching. The 
author's firm were putting in a 50-H.P. suction-gas plant to generate 
at ‘675d. per unit, including all upkeep, cost and attention, and 
6 per cent. interest on capital. 

We were indebted to the gas industry both in past and present, 
but the laws of nature will have their way, and bring the electric 
lighting industry to the first place. 
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Discussion. 


Mr. STRODE said his firm existed in the early days of gas lighting, 
and had since carried out installations of electric light. He did not 
contest the superiority of electric light for beauty, health, &., but 
thought gas cheaper for outside lighting, and that the new high 
pressure gas would prove a strong rival to electricity. Any CO, 
given off in the street was a mere flea-bite to that given off from 
other sources. In the previous day’s fog he had been struck by the 
superior penetrative quality of the pressure gas lights at the gate 
of Buckingham Palace to that of the arcs round the fountain. He 
thought all would agree that gas or oil lamps gave a light more 
penetrative in a fog. He also did not agree that electric light was 
cheapest. Taking statistics from a test made for a leading London 
gas company, he found that the lowest consumption in watts per 
c.p. for the electric incandescent lamps tested was 4°82. Taking 
4°5 watts and a 60-c.P. lamp, he found the consumption per hour 
270 watts—.ec., for 100 hours, 2,700 watts, or 27 units, which, at 4d. 
per unit, comes to 9s. A gas burner of C size burnt 34 cb. ft. per 
hour, or 350 in 100 hours. At 3s. per 1,000, this came to 1s. 
Renewals would cost 5d. These were two ordinary burners from 
the streets of London. Inside a house electric light was, of course, 
better. He had recently had to do with the Keith light, and gave 
an instance from Newport where these had been substituted for 
six arc lamps and some incandescents, resulting in a saving of £18 
on the corresponding quarter’s bill, or about half. This light he 
estimated at one-third the cost of electric light. 

Mr. Tarr thought Mr. Strode had hardly grasped Mr. Algar’s 
first point, which was that it was unfair to ccmpare the Welsbach 
burner with the ordinary electric incandescent. He thought there 
was much to be said on behalf of saving to fittings by use of electric 
light. Ceilings which must. be whitewashed annually with gas would 
go for 7 years with electric light. 

- Mr, Brerrwett had for 15 years been connected with gas 








interests. He had recognised the advance of electric lighting, and 
had attempted for some time to dam the flood. He now had more 
faith in the future of electric than of gas lighting. Many owners 
of large houses told him they found electric lighting cheaper than 
gas. The maintenance expenses came to 25s. to 503. per annum for 
a large house, a negligible amount. In support of the contention that 
decorations were saved, he cited the- fact that whereas formerly in 
July and August, builders were often in despair for want of a dozen 
painters, now 100 could be had for the asking ; also a case in which 
a draper claimed for £300 for delay in installing electric light, asin 
four months through using gas, he had had to re-decorate. 
Another 12 months would enable us to judge of the value of the 
high-pressure gas. 

Mr. J. Eck said that lighting was a question of distance and 
strength of illumination. Powerful yellow rays would best pierce 
a fog. With regard to the Buckingham Palace lighting, this was 
a job not affected by competition, and enclosed arcs were used. He 
had noticed the gas lamps in Queen Victoria Street receiving daily 
attention. The contract price for the gas was 2s. 3d. per 1,000 ft.— 
what margin was there for the attention, &.? The installations 
producing current at ideal prices, which were now shown to be 
possible, should be installed, as the price of electricity could then 
be reduced, whereas the price of gas was stationary. He would 
like to know exactly the candle-power of the Welsbach light. Ac- 
cording to statistics available, he found it to be 73 mean spherical at 
a consumption of 11 cb. ft. per hour. He thought 35 watts per 
candle-power for 600 to 700 hours more nearly represented the case 
than the 4°8 quoted. 

Mr. Suuttz(Notting Hill Electric Lighting Co.) said that if lamps 
took 4°8 wa'ts per candle-power the best course was to smash them, 
since good lamps could be obtained to run at 3°5 watts. Cheap lamps 
are often used by consumers, who, when the candle-power falls, 
complain to the station engineer. He, of course, recommends 
renewal, and then there is a groan about mainteoance expenses. Mr. 
Shultz also considered the yellow flame arc suited in light and price 
for outdoor lighting. Street lighting, as a good load, would soon be 
possible at 1d. per unit. Compared with pressure gas lighting, at 
£15 per annum, the flame arc would cost £13 10s. 

Mr. JENKINSON said that a good reply to the gas pamplets had 
been made in the Electrical Times last June, when figeres and 
particulars were given. As for Mr. Strode’s 60-c.p. lamp at 48 
watts per c.p., what electrical engineer would put in an incan- 
descent lamp of that power burning at that rate? Osmium lamps 
could be had which were cheaper than any form of gas lighting. 
Economy could greatly be helped by suitable design of installation, 
and judicious arrangement of switches. Waste oflight cost money, 
not use of it. He was burning lamps very satisfactorily on 240-volt 
circuits. His bills were 25 per cent. less than for gas. Now that 
he had the electric light, he found that gas lighting was much more 
wasteful than supposed. Consumption attributed to heating was 
often due to lighting. He suggested that the paper be published as 
a counterblast to the gas propaganda. Also that it should be 
possible for contractors to obtain assistance from the Association 
when they found it difficult to lay the case before consumers. The 
ordinary householder cared nothing for candle-power, he could only 
judge by appearance. Gas l:terature was shown in one instance 
giving electric light at 10 times as dear as gas. He said that parti- 
culars given in an article in the ExectricaL Review showed that 
electricity was practically impossible for cooking or heating, on 
account of expense. 

Mr. RawuiNcs (Mr. Berry in chair) said he had written to gas 
companies in London for information, and received quantities of 
pamphlets. In one book a room costing 29s. per annum to light - 
with gas was calculated to cost £16 17s. 6d. if lit with electric light. 
Another pamphlet advocated the use of gas in a public institution 
in Birmingham for the better preservation of the treasures it con- 
tained ; also the use of gas to ventilate the rooms—cosi of electric 
light given as 13 to gas1. He recommended the methods of these 
literary works be not followed, but that the supply companies 
encourage th2 contractors by giving a low rate for exhibition 
purposes. 

Mr. Suutrz here said, on behalf of the supply companies, that his 
firm were about to issue a kind of magazine on the subject. 

Mr. RapcuirreE said that large candle-power lamps were often 
used to replace small candle-power, which gave an unnecessarily 
large consumption. He considered the supply companies backward 
in giving encouraging facilities and thought that gas was not going 
into new buildings very much. The slowness was in turning it out of 
existing ones. 

Mr. ALNACH, replying, said he had learned gas lighting under 
Mr. Strode. The flame arc was 30 to.50 per cent. more economical 
than pressure gas, according as the ares were long or short. 
The case quoted by Mr. Strode was a long corridor, 200 ft. long x 
6 ft. wide, quite uusuited for lighting by arcs. He considered that, 
at 1d. per unit, electric heating compared favourably with gas 
heating. ; 

The CHatrman (Mr. Berry) in proposing a vote of thanks, said 
that, under favourable conditions, gas could show convincing 
figures which were quite accurate. Judgement must be displayed 
in arrangement and choice of lamps for conditions. Station 
engineers should arrange for dissemination of literature. _. 

The vote was seconded by Mr. Srropg, and duly replied to by 
Mr. ALGaR. 








Will.—It is stated that the late Mr. Charles Grey Mott, 
chairman of the City and South London Railway, left £23,652. 
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NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P, THompson & Co., Electrical Patent 
Agents, 322, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. ¥ 





25,084, ‘* Improved sand gear for electric tram-cars and the like.” H. L. 
Kenworthy. December 4th. 

25,085. ‘* Safety electric car step.”” -H. Fretpinc. December 4th. 

25,114, ‘* Electric lock.”” T.H.ScrumsHaw. December 4th. 

25,147. ‘Improvements in connection with the regulation of alternating- 
current motors.” ELEKTRIZITATS-AKTIEN-GESELLSCHAFT VORM. W. LAHMEYER 
anp Co, (Date applied for under Patents Act, 1901, December 2nd, 1904, being 
date of application in Germany.) December 4th. (Complete.) 

25,153. ‘Improvements in appliances for protecting electric apparatus 
against currents of excessive strength oy voltage.” Soc. INDUSTRIELLE DES 
TELEPHONES, CONSTRUCTIONS ELECTRIQUES, CaouTcHOUe CABLES, (Date applied 
for under Patents. Act, 1901, December 18th, 1904, being date of application 
in France.) December 4th. (Complete.) 

25,159. ‘Improvements in and relating to phonographs or talking machines.”’ 
DEUTSCHE TELEPHONWERKE, R. Stock & Co., G.m.b.H. (Date applied for under 
Patents Act, 1901, March 4th, 1905, being date of application in Germany.) 
December 4th. (Complete.) 

25,169. ‘* Improved means for operating the controlling switch of electric 
vehicles.” L. KrieGER & Cre, PARISIENNE DES VOITURES ELECTRIQUES (Pro- 
cedes Krieger). (Date applied for under Patents Act, 1901, March 9th, 1905, 
being date of applicationin France.) December 4th. (Complete.) 

25,171. ‘Improved means for controlling an electric motor.’’ L. KRIEGER. 
(Date applied for under Patents Act, 1901, May 24th, 1905, being date of appli- 
cation in France.) Decemter 4th. (Complete.) 

25,173. ‘* Improvements in electrically propelled vehicles.” L. KrizGER and 
CoMPAGNIE PARISIENNE DES VOITURES ELECTRIQUES (Procedes Krieger). 
(Date applied for under Patents Act, 1901, May 30th, 1905, being date of applica- 
tion in France.) December 4th. (Complete.) 

25,174. ‘Improvements in electric furnaces.’’ Soc. Anon. ELECTRO- 
METALLURGIQUE (Procedes Paul Girod). (Date applied for under Patents Act, 
1901, January 4th, 1905, being date of application in France.) December 4th. 
(Complete.) 

25,224. ‘* Improvements in cases for electrical measuring instruments.”’ E. I. 
Everett and K. EpGcumBe. December &th. 

25,236. ‘‘Improvements in and relating to Nernst lamps.’’ ALLGEMEINE 
Eecrricirats Ges. (Date applied for under Patents Act, 1901, December 5th, 
1904, being date of application in Germany.) December 5th. (Complete.) 


25,283. ‘Improvements in electro-magnetic band-brakes for vehicles.”’ H. 
Do.Trer and G, Mertens. (Date applied for under Patents Act, 1901, December’ 
5th, 1904, being date of application in Germany.) December 5th. (Complete.) 


25,287. ‘*Method of and apparatus for striking electric arcs between elec- 
trodes.’’ A. J. PETERSON. December 5th. 

25,288. ‘*Improvements in electric signalling apparatus.”’ A. F. STREET. 
December 5th. (Complete.) 

25,295. ‘*Coin-actuated electrical advertising Cevice.’’ H. W. CHINNERy, 
G. W. Cuinnery and F, Cuinnery. December dth. 

25,347. ‘Improvements in electric eut-onts.”” J. H. C. Baooxine and E, A. 
CLAREMONT. December 6th. (Complete.) 

25,353. “Improvements in apparatus or devices for generating electricity on 
motor-cars or motor-boats.”” J. Tayvtor. December ¢th. 

25,356. ‘* Improved electrical winding device for cou.bined clock and wheel 
trains.” A. H.W. TRILKE. December 6th. (Complete.) 

25,361. ‘*Improvements in _ electrically-driven hydraulic pumps for 
operating lifts, cranes and the like.”” P. H. C. Day and B. WigsENGRUND. 
December 6th. 

25,365. ‘* Improvements in trolleys or current collectors for electrically-driven 
vehicles.”” 5. B. Forwoop. December 6th. 

25,383. ‘* New or improved receiving apparatus for explosive submarines and 
land mines operated by electric waves.” .F. ScHNEIDER. (Date applied for 
under Patents Act, 1901, January 23:d, 1905, being date of application in 
Germany.) December 6th. (Complete.) 

25,392, ‘* Improved apparatus for illuminating photographic studios with 
electric incandescent lamps.’”’ P. G. von bER Lippe. December 6th. 
(Complete.) 

25,393. ‘A device for limiting the speed of series alternating-current electro- 
motors.’’ ELreKTRICITATS AKTIEN-GESELLSCHAFT VORM W. LAHMEYER & Co. 
(Date applied for under Patents Act, 1901, December 27th, 1904, being date of 
application in Germany.) December 6th. (Complete.) 

25,405. ‘* Improvements in and relating to systems of electrical distribution.” 
THe British THomson-Hovston Co., Ltp. (The General Electric Co., United 
States. December 6th. 

25,412. ‘* A new and improved vacuum tube or tubes for the production of 
violet or ultra-violet rays, X-rays or other rays or combination of rays on high 
or low tension currents.’’ J.C. Bowie and J. H. Puetrs. December 7th. 

25,415. ‘* An improved method of controlling the trolley poles of electric cars 
and the like.’’ 8S. HensHaw and J. SwinDELLs. December 7th. 

25,464. ‘Improvements in or relating to mouth-pieces for telephones.” P.J. 
MantTLe. December 7th. 

25,471.‘ Improvements in electric switches.’’ F. J. J. Giseons. Decem- 
ber 7th. 

25,490. ‘* Improvements in and relating to wireless telegraphy.” Sir O. J. 
LopGr. December 7th. 

25,502, ‘*Improvements in contact-breaking devices for the magneto-electric 
ignition of internal combustion engines.’’ DRESDNER GASOMOTRENFAB VORM 
Moritz Hitte. (Date applied for under Patents Act, 1901, May 22nd, 1905. 
being date of application in Germany.) December 7th. (Complete.) 

25,512.‘ Improvements in and relating to controlling apparatus for electric 
circuits.’ THE British THomson-Hovston Co., Lrp. (The General Electric 
Co., United States.) December 7th. 

£5,513. ‘*Improvements in electric motor-control systems.’”’ THE BRITISH 
THomson-Hovuston Co., Ltp. (The General Co., United States.) December 7th. 

25,521. ‘*Improvements in electric switches.’’ A. G. Hansarp and H. 8. 
Watson. December 8th. 

25,533. ‘* A new or improved monetary recorder for use in combination with 
the ordinary telephone instrument.” J. H. Lanaiey and E. W. Mason. 
December 8th. 

25, 5% ‘** An improved electro-magnetic power hammer, drop stamp or press.”’ 
T. H. Lance. December 8th. (Complete.) 

25,570. ‘Improvements in circuit breakers and indicators for use with 
electric alternating-current circuits.”’ L. ANDREWs. December 8th. 

25,581. ‘* Improvements in means or apparatus for electric lighting.” H. T. 
Harrison. December 8th. 

25,641. ‘‘ Improvements in and relating to electrical distributing systems.” 
L. AnDREws. December 9th. 

25,669. ‘‘ Improvements in and relating to conduits or casings for electric 
cornductors.”” R.H. Ws Knicur and L, Nacet. December 9th. 

25,670. “Improvements in or relating to secondary or storage batteries.” 
THe N.S, Evecrric StoraGe Co. and J. T., Nistetr. December 9th. 

25,676. ‘* Improvements in electric controlling devices for cars.” J. H. K. 
McCouium and J.W.L. Forster. December 9th, 


25,615. ‘* Improvements in electric arc lamps,”” G. Davis. December 9th. 




















PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P, 
Tuompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (im stamps). 





1904. 


X-Ray Oxpstructinc MaTeriaL. W.H. Martin. 24,618. November 14th. 

Etectric Arc Lamps, W.R: Whitney. (Date applied for under International 
Convention, November 16th, 1903.) 24,788,. November 15th, ; 

ELeEctric Motor CONTROLLERS. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 25,764.° November 26th. 

ELEctRIc ConTRoL SysTEMs. British Thomsgn-Houston Co., Ltd. (General 
Electric Co.) 26,295. December 2nd. 

PROTECTION OF ExEctRIc DistripuTion Systems. British Thomson-Houston 
Co., Ltd. (General Electric Co.) 27,211. December 13th. 

ELEctRIc CONTROLLING APPARATUS. Otis Elevator Co.,Ltd. (Otis Elevator Co.) 
27,352. December 15th. 

Evectric Switcues. A. Eckstein and J. D. Krause. 27,444. December 16th. 

ELecrricaL SwitcHes. G. B. Stern and A. C. Greene. 28,787. December 29th, 

TELEPHONES FOR DivING AND LIKE Purposes. R. N. Davis and A. Graham, 
29,107. December 30th. 

DynaMo-ELectric Macuines. A. F. Batchelder. (Date applied for under Inter- 
national Convention, November 12th, 1903.) 24,578. November 12th. 

Etecrric S1oraGE Batteries. L. N. J. Roselle. (Date applied for under 
International Convention, November 15th, 1903.) 24,689. November 14th. 

Exectric Motor ContTRoL SysTEMS AND APPARATUS THEREFOR. British Thom- 
son-Houston Co., Ltd. (General Electric Co.) 24,701. November 14th. 

EvectricaL CommutatTors. Nalder Bros, & Thompson, Ltd., Nalder and Cox. 
24,769. November 15th. 

PRocEss FOR PropucinG Nitric AcipD By AID oF ELEctTRIcITy. W. P, Thompson, 
(Westdeutscne Thomasphosphat-Werke G.m.b.H.) (Rights under Patents, 
&e., Act 1901, not granted.) - 25,010. November 17th. 

ELEectTRic TRANSFORMERS.. British Thomson-Houston: Co., Ltd.- (General 
Electric Co.) 26,175. December Ist. 

ACTUATING APPARATUS FOR MAGNETO-ELECTRIC SPARK IGNITION APPARATUS AND 
THE LIKE. G. A. Unterberg. 28,157. December 22nd. 

Brush HoLpE: $8 FoR DyNAMO-ELECTRIC AND LIKE MACHINES. Veritys, Ltd., and 
D. E. Rogers. 28,336. December 27th. 

METHOD AND MEANS FOR THE PROTECTION OF ELECTRICAL APPARATUS BRANCHED 
ON CIRCUITS WHICH ARE ‘1RAVERSED (ACCIDENTALLY OR OTHERWISE) BY 
CorRENTs OF HIGH FREQUEN.Y. G. E. Gaiffe. 29,337. December 31st. 

ELECTRICAL Fike ALARM OR OTHER CaLL Apparatus. C, Shore and C, Heap. 
29,627. December 3lst. 





1905. 


METHOD AND MEANS FOR ELIMINATING OR REDUCING THE INFLUENCE OF 
DisTURBING CURRENTS ON TELEPHONE Circuits. C. M. Jacobs. 2,030, 
February Ist. 

Switch AppaRaTUS FOR COIN-FREED ELEctTRIcITy METERS, J. M. Tourtel, 
3,347.. February 17th. 

TELEPHONE AND LIKE TRANSMITTERS. H. A, Cutmore. 5,149, March 11th. 

ELectric SwitcHEs. Electric Ignition Co., Ltd., and F. H, Hal!, 9,991, 
May 12th. 

ALTERNATING CURRENT MEASURING MACHINES. E. Conrad and W. M: Brad- 
shaw. (Date applied for under International Convention, May 27th, 1904.) 
(Originally included in No, 11,036, 1905.) 11,036a. 

ALTERNATING CURRENT MEASURING INSTRUMENTS. E. Conrad and W. M. Brad- 
shaw. (Date applied for under International Convention, May 27th, 1904.) 
(Originally included in No. 11,036, 1905.) 11,0368. . 

Dynamo-Execrric Macuines. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 11,702. June 3rd. 

ELectric TELEGRAPHY. I. Kitsee. 12,424. June 15th. 

Euectrric Crock AND ALARM SysTEMs, W. Rausch and H. Gondolf, 13,0€3, 
June 24th. : 

Exvectric Dritts. “A. J. Boult. (W. O. Duntley.) (Date applied for under 
Rule 5, Patents Rules 1905, June 24th, 1905.) 13,0938a. 

CENTRAL BAaTIERY TELEPHONE TRANSMITTERS. J.H.£€cales. 14,663. July 17th, 

CONNECTION OR ELEctsic CouPpLInG Boxes FOR ELEctRIC CRANES OR OTHER 
ELECIRICALLY-OPERATED MACHINES. Siemens Bros. & Co., Ltd., and J, 8, 
Huddleston. 16,772. August 8th. 

APPARATUS FOR SOUND TRANSMISSION BY MEANS OF ELECTRICALLY-PRODUCED 
Licur anp Heat Rays. Siemens Bros. & Co., Ltd. (Siemens-Schuckert- 
werke G.m.b.H.) 20,371. Octoker 9th. 

ALTERNATING ELECTRIC CURRENT Motors. British Thomson-Houston Co., Ltd. 
(General E‘ectric Co.) 1,670. January 27th. 

ELECTRIC SwWiTC HES FOR CONTROLLING BRAKE APPARATUS (R SYSTEMS, W. Fair- 
weather. (National Electric Co.) (Date applied for under Rule 5, Patents 
Rules 1905, February 6th, 1905.) 2,310a. 

Sarety Cut-Out DevicEs For Etecrric Circuits. British Thomscn-Eoustcn 
Co., Ltd. (General Electric Co.) 2,586. February 6th. 

ELEectTRO-MaGnetic Devices. H.G. PapeandJ. Bender. 4,067, Felruary 27th. 

ALTERNATING CURRENT E) EctRIC Motors. British Thon son-Houston Co., Ld, 
(General Eleciric Co) 5,981. March 21st. 

Evectric MotceR STARTERS, A.J. Horton. (Date applied for under I: ternatio: al 
Convention, November 2nd, 1904.) 8,158. April 17th. 

MEANS For “* TUNING ’? HERTZIAN WAVE RECEIVERS TO PaRTICULAR TANSMITTILRS, 
C. Hiilsmeyer. 8,511. April 20th. 


. MEANS FOR SUPPORTING AND ENCLOSING TELEPHONE AND OTHER ELECTRICAL 


Apparatus. J. E. Kingsbury. (Western Electric Co.) 11,336. May 80th. 

SAFETY APPARATUS FOR USE IN CONNECTION WITH TELEPHONES AND OTHER ELEC- 
TRIcAL Apparatts. J. E. Kingsbury. (Western Electric Co.) 11,837. 
May 30th. 

Exectrric LIGHTING OR OTHER INSTALLATIONS. P, F. Corkhill. (Cate applied 
for under Rule 5, Patents Rules 1905, July 6th, 1905.) 13,964a. 

START G Al PARATUS WITH CONTROLLER DkUM FoR INDUCTION Motors, Siemens- 
Schuckert-Werke G.m.b.H. (Date applied for under International Con- 
vention, August 3rd, 1904.) 14,211. July 10th. 

SroraGE Battery ExLectrropes. W. Gardiner and C, P. Stringfield. 15,257, 
July 25th. 

MuttipLe TeELEGRAPHY. S.F.Jones. 15,298, July 25th. 

MvuLttTipLE TELEGRAPHY. 8. F.Jones. 15,299. July 25th. 

INTEKRUPTERS FOR MAKING AND BREAKING ELEcTRIC Circuits. A. L. Davis. 
16,080. August 5th. 

REVOLVING Fiz1p MaGnets For DyNnaMO-ELEcTRIC MACHINES. Siemens Bros, 
and Co., Ltd. (Siemens Schuckertwerke G.m.b.H.) 16,7738. August 18th, 

FitTInGs AND ACCESSORIES PERTAINING TO ELECTRICAL INCANDESCENCE LAMPS 
AND THE LIKE. W.R. Lambert. 17,483. August 29th. 

SIGNALLING By ELEcTRO-MaGNETIC Waves. C. J. Briggs.. (Secret Document 
under Sec. 44 Patents, &c., Act 1883.) 17,873. September 4th. 

JOINTS FOR Etectric CaBLes. Siemens Bros. & Co., Ltd., and Neale. 17,974, 
September 5th. 

BrusH Houpers For ELecrric Dynamos or Motors, L. C. Barker’ and J. Ws 
Burleigh. 2,015. February Ist. . 

ELEctTRICAL REGULATION oF Ciocks, F, A. Chandler and B, Bonniksen, 2,545.\ 
February 8th. \ 
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